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CUT ’N’ STRIP: 
THE MODERN WAY TO MAKE PRINTED CIRCUIT MASTERS 


It’s fast, easy, remarkably accurate with STABILENE® Film 
and specially-designed tools by K&E 


The Cut ’N’ Strip method is one of 
today’s most efficient ways of making 
masters. Pads and runs are dependably 
accurate—there’s no ink to run, no tape 
to stretch, pile up, shrink, or pull away 
on curves. What’s more, Cut ’N’ Strip 
eliminates time-consuming photograph- 
ic steps—in some cases, you can skip all 
intermediate photography! Here’s all 
you do in an average Cut ’N’ Strip 
operation... 


1. Draw Your Rough Layout in pencil on 
the back of a sheet of STABILENE Cut 
’N’ Strip Film, placed face down on a 
grid underlay. The film is transparent, 
so you don’t need a light table. The pen- 
cil side of STABILENE has the famous 
K&E “Engineered Surface” — easy to 


KEUFFEL & ESSER Co. 


NEW YORK + HOBOKEN, N. J. * DETROIT » CHICAGO ] 
MILWAUKEE ¢ ST, LOUIS * DALLAS + DENVER 
SAN FRANCISCO + LOS ANGELES + SEATTLE + MONTREAL Lo oe 


draw on, cleanly erasable. Erase and 
redraw until layout is correct; then... 


2. Turn the Sheet Face Up and cut the 
lands and runs in the film’s transparent, 
but actinically opaque, red coating. 
Two unique K&E instruments are used: 
the first, a compass-like cutter which 
scores both lands and drill centers in a 
simple one-two operation, from a single 
tool position; the other, a double- 
bladed precision cutter, adjustable to 
various path widths, specially designed 
for cutting circuit runs. 


3. Peel Off the Red Coating with a knife 
or tweezers. For a negative, peel inside 
the outlines you’ve cut. For a positive 
peel away everything but the circuit 
paths! Errors can be quickly repaired 


with special K&E opaquing fluid. Sim- 
ply touch the line, let it dry, then cut 
and peel again. STABILENE Cut ’N’ 
Strip Film cuts clean, yields sharp out- 
lines for crisp reproduction, can be ex- 
posed directly onto the laminate. And, 
STABILENE’S size-holding stability is 
unsurpassed. 


K&E Supplies Everything Needed for the 
Cut ’N’ Strip technique: STABILENE 
Cut ’N’ Strip Film No. NR136-2 with 
pencil back and red strip-off front, 
touch-up fluid No. CS 3056, and a com- 
plete layout tool kit, No. 3322. For 
more information on Cut ’N’ Strip and 
other techniques, plus free samples of 
STABILENE, clip and mail the coupon. 
below... today. 
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KEUFFEL & ESSER CO., Dept. GS-5, Hoboken, N. J. 


i Please send me free samples of STABILENE® Cut ’N’ Strip Film, plus K&E brochure 
“Preparing Printed Circuits on STABILENE Film” 
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Simplified Drafting: Con 
Sirs: 

I’m “agin” it. Simplified drafting, 
that is. The way I see it, the strongest 
point made about simplified drafting 
is the element of time savings. But 
savings to whom? 

Granted you can train a bunch of 
draftsmen to leave many lines off a 
drawing, leave off arrowheads, and 
even free-hand the whole thing; but 
if the men in the shop resort to jang- 
ling the phone off your desk trying 
to find out what was meant, then 
where are your savings? 

Someone will have to educate the 
shop and that costs money. Drawings 
sent to customers may be misinter- 
preted, and those of us whose draw- 
ings must conform to Military Stand- 
ards can find little evidence that 
“Uncle Sam” is “sold” on the idea. 

Let’s leave simplified drafting to 
threads and repetitious items like 
holes or springs. It may take a little 
extra effort on the draftsman’s part, 
but by golly, there’s no question about 
what is shown on a drawing by the 
correct conventional method. 

Lots of success to a fine magazine. 

James C, Morrison 
Mechanical Designer 
North Electric Company 
Galion, Ohio 


Heat Developing Films 


Sirs: 

We have been fortunate indeed to 
have received a free subscription to 
your new periodical Grapuic SCIENCE. 
This magazine is a wonderful piece of 
work and we were especially im- 
pressed with the February issue which 
contained a writeup on “Heat Devel- 
oping Films.” 

Since the articles in your magazine 
are of interest to such a large volume 
of persons here at Chrysler Missile we 
find it difficult to keep tabs on the 
one copy which we would like to re- 
tain in our files. Could you possibly 
send us two additional free subscrip- 
tions? We feel that if these additional 
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subscriptions were circulated around 
the departments they would stimulate 
a still greater interest among our per- 
sonnel. 

Any assistance you can render in 
obtaining the additional subscriptions 
is sincerely appreciated. 

P. R. McVICKER 
Manager Engineering Records and 
Reproduction Department 
Chrysler Corporation, Missile Division 
Detroit, Michigan 


Editor's Note: Additional Subscrip- 
tion Questionnaires were forwarded. 
Free subscriptions are ‘offered to all 
qualified personnel; write for addi- 
tional Questionnaires if you also need 
them. 


Double Reverse 
Sirs: 

Shame on you! The cover of the 
March issue showed an original and 
a copy being peeled apart. One is the 
reverse of the other in all respects 
save one—“80 Diam” is correct read- 
ing on both. 

Thank you for an otherwise fine 
magazine. 

FE. S. BLASKEY 
Chicago 41, Illinois 


Blueprint Reading Course 


Sirs: 

In the February issue of GrapHic 
ScIENCE I noticed that Mr. R. S. Wal- 
lace of Gillett & Eaton, Inc., of Lake 
City, Minn., asked for information re- 
garding a blueprint reading course as 
part of the shop training program, so 
that he would be able to evaluate it. 

For the last three years the Fuller 
Company has been operating its own 
technical school. One of the subjects 
taught the shop personnel, in particu- 
lar, is a blueprint reading course. I 
am attaching our Lesson Plan and In- 
structor’s Guide on this course. If you 
think well enough of our ideas and 
would care to pass these on to Mr. 
Wallace, please feel free to do so. 

Your magazine goes a long way in 
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giving the draftsman new ideas and 
suggestions for improvement in op-- 
erating an Engineering Department. 


H. A. MARKLE, JR 
Chief Engineer 
Fuller Company 
Catasauqua, Pa. 
Editor's Note: The Fuller Com- 
pany s Course was forwarded. 


Sirs: 

We are sending you our 1958-59 
Correspondence Bulletin so that you 
will be able to notice what courses 
we offer that would be of interest to 
you. We have written to Mr. R. S. 
Wallace concerning our courses in 
Drawing. 

ALLEN E. WIERMAN 

Assistant Supervisor 
Correspondence Instruction 
The Pennsylvania State University 
University Park, Pa. 


Sirs: 
The February issue of GraApHic 


ScrENCE has just been received. This 


issue as usual, is greeted with antici- 
pation by all members of the Drafting 
Department here at Olin Mathieson. 


The article “Recruiting and Train- 
ing Draftsmen” was indeed worth- 
while, as recruiting draftsmen is be- 
coming increasingly difficult at plants 
outside the metropolitan areas. ; 

Mr. R. S. Wallace’s letter in the 
February issue asked for information 
on books for a course in “Blueprint 
Reading.” I am now nearing comple- 
tion of a course I have been teaching 
to shop personnel. The text I have 
been using, and find one of the best 
available, is titled Basic Blueprin* 
Reading and Sketching by C. Thomas 
Olivo and Albert J. Payne and pub- 
lished by Delmar Publishers, Incor- 
porated, Albany, New York. This text 
is on a level which the average shop 
man can understand and follow with- 
out a lot of outside study and prepa- 
ration. I would like to suggest a short 
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Best surface” is a broad statement. But you can prove it 
) yourself by mailing the coupon below; we'll send you a 
ample of CRONAFLEX Drafting Film for testing. 

It’s best for several reasons: it’s the only drafting film 
iat’s made by one manufacturer—Du Pont—from start to 
nish. This means that CRONAFLEX Drafting Film is con- 
stently superior, because we control every manufacturing 
ep. CRONAFLEX Drafting Film is an exclusive combination 
f an outstanding surface on Du Pont’s tried and proven 
RONAR* polyester film base. 

The surface: ideal for pencil ... erases easily . . . smear- 
sistant... clearer than cloth... you get faster print- 
rough speed with greater uniformity ... accepts recom- 
ended inks. 

The base: holds size... flexible. . . unexcelled strength 
-, moisture-resistant ... easy to handle (.004” thickness) 

. lies flat. 


B CAPALITOR 


CRONAFLEX Drafting Film is available matted one or two 
sides, in rolls or sheets. 

Find out for yourself how good this new product really 
is. Just mail the coupon, and we'll send you some literature 
and a test sample. 


Du Pont Photo Products 
2432-A Nemours 
Wilmington 98, Delaware 


Please send me more information about CRONAFLEX DRAFTING FILM, 
and a test sample. 
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a GLUTTON ‘FOR PUNISHMENT. 


e image, penci : 
Won’t rub, flake or peel off accidentally, yet can be erased. Duralar pencil lines 


OST Polytex stays put. 


bond to the surface readily. Soiled originals can be washed with waiter and detergent! 


New POST-perfected 
Polytex takes pen 
or pencil perfectly 


You already know that drafting films 
offer the advantages of tremendous 
durability and dimensional stability. 
Now, thanks to an exclusive, pre- 
cision process, Post offers a drafting 
film with superlative drafting char- 
acteristics. The surface of Post 126 
Polytex is unmatched for ink recep- 
tivity, has a coating that stands up, 
erasure after erasure. Ink lines won’t 
pull off when cellophane tape is ap- 
plied firmly over them and then 
suddenly yanked off. Transparency 
is excellent. 


If you prefer pencil, use a Post 
Duralar lead for permanence. Plas- 
tic-based Duralar lines actually bond 
themselves to the Polytex surface. 
Drawings won’t easily smudge or 
smear... can even be washed with 
soap and water. 

By using new Polytex, with Du- 
Pont Mylar base, you avoid the 
drawbacks which show up in some 


TAPE TEST proves remarkable adhesion of 
inked lines to the surface of PosT 126 
Drafting Film, lines which do not feather 
out or spread. 


films . . . a drawing surface too slick 
to retain a pencil or pen line. . . too 
soft for use with hard pencil after 
erasures. 

Enjoy the flexibility and long life 
of a drafting film with an ideal draft- 
ing surface. Try new 126 Polytex 
Drafting Film. 


For more information, see your local 
Post Blueprinter, or write Frederick 
Post Company, 8656 N. Avondale 
Avenue, Chicago 18, Illinois. 


SENSITIZED PAPERS & CLOTHS ¢ TRACING & DRAWING MEDIUMS * DRAWING INSTRUMENTS & SLIDE RULES 
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course in “Shop Math” before the 
start of the “Blueprint Reading” 
course. I have found that many of 
the shop employees have not found 
it necessary to use their knowledge of 
math for several years, and have be- 
come a bit rusty. 

Your magazine has answered a need 
for a publication of its kind that has 
been felt for many years. Now maybe 
the draftsmen can begin to take their 
true place in industry. We will be 
looking forward to many more articles 
and information specifically aimed at 
the draftsmen. 

JosEpH D, HENDERSON 
Drafting Department Supervisor 
Olin Mathieson Chemical Corporation 
Hannibal, Ohio 


Sirs: 

In reply to the request of Mr. R. A. 
Wallace for textbooks on Shop Blue- 
Print Reading, we here at the Jersey 
City Technical Institute have had 
great success with a book called 
Machine Trades Blue Print Reading 
by Ihne and Streeter, published by 
The American Technical Society, 
Chicago, Illinois. 

This book is set up with tear-out 
problems and achievement tests; also 
there is available for the instructor a 
key to the question sheets. 

‘ One other book I would recom- 
mend is The Blueprint Language by 
Spencer & Grant, published by Mac- 
millan Co., New York. However, it is 
quite advanced. 

WALTER W. GREENHALGH 
Instructor Engineering Drawing 
Jersey City Technical Institute 
Jersey City 6, N. J. 


Dimensioning & A Query 
Sirs: 

The article by Mr. Bergen on page 
34 of Grapuic SCIENCE for February, 
1960 is very good. More should be 
written about dimensioning from the 
standpoint of cost in manufacturing. 

In the third paragraph, should 
not your number (0.005 -inch) be 
(0.0005) which is one half of 0.001”? 


O. A. OLson 
The O. A. Olson Manufacturing Co. 
712 Tenth St. 
Ames, Iowa 
Editor’s Note: Yes. 
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CHOOSE FROM THE MOST COMPLETE LINE OF DRAFTING PENCILS 


MICROTOMIC DRAWING PENCILS by Eberhard Faber are the choice of professionals. 
Produced in 18 uniform lead degrees...and chisel points in 6 degrees. Durable, 
precision-made MICROTOMIC lead holders with or without Eberhard Faber’s new 
“degree window” are available too—priced from $1.00. For special jobs on coated 
drafting films, Eberhard Faber offers new MICROLAR pencils with plastic lead in 
3 popular degrees. MICROTOMIC pencils are PERFECT FOR EVERY PROJECT. 
Like all Eberhard Faber products, MICROTOMIC drafting pencils are guaranteed to meet the highest standards 
of manufacture and to perform efficiently under normal usage. 


Ask your nearest supplier for MICROTOMIC drawing pencils by EBERHARD FABER—your one source of supply for 


all writing needs. 
SINCE 1849 
<G> EBERHARD FABER 
Ped 4 Quaalg in Ces 


Wilkes-Barre, Pennsyivania-New York-Toronto, Canada 
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Editor's Note: We continue our 
series of guest-written “Perspectives” 
with more of Frederic G. Highee’s ar- 
ticle, begun in the April issue. 


by Frederic G. Higbee 


NE MIGHT ALMOST be per- 

mitted to call this period 

between 1890 and 1900, 
the “humorous” or even “literary” 
period in the development of graphic 
language because of the pages and 
pages of words which were published 
in all seriousness about matters which 
now seem so unimportant. It must 
be recalled, however, that at this 
time the “college-trained” draftsman 
was making his first bow in the in- 
dustrial world, and that he was being 
received by his hard-boiled “shop- 
trained” contemporaries with snorts 
of derision and a contempt born of 


Graphic Perspective 


by Eleanor W. Thompson 


a vague alarm that here indeed might 
be a new menace. 

Be it also remembered that these 
college-trained draftsmen were far 
from the type we are now so proud 
of. These men had been trained to 
make drawings wonderful in appear- 
ance, they could shrink paper on the 
board, they could use water color 
and India ink wash, but when it came 
to making a drawing which described 
the shape and size of an object in- 
forming the workman simply and 
directly what he needed to know 
about finish, material, and other perti- 
nent items, they could not be com- 
pared with that class of veterans who 
had earned their places in the draw- 
ing rooms by virtue of sheer merit and 
long experience. 

Remember, too, that the textbooks 
of those days were written by “col- 
lege men” or “professors” and no 
amount of quotation marks in this 


Drafting Machine 
and Table 


e@ New, compact column construction 


for standing or sitting. 


© Height adjustment easily controlled by 
pedal brake. 


@ Perfectly balanced; effortless, in- 
finitely variable adjustments. 


Send for illustrated literature. 


%, 


UNITECH CORPORATION 50 Colfax Ave., Clifton, N. J. 


A complete line for draftsmen 
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manuscript could convey the con- 
tempt with which their efforts were 
viewed by the “practical” draftsman. 
Nor were these men in agreement 
among themselves, nor were their 
views always practical. Following in 
large measure the traditions of earlier 
works, textbooks dealt generously 
with geometrical construction, practi- 
cal descriptive geometry, exercises in 
the use of instruments, and meagerly, 
if indeed at all, with the application 
of such knowledge to graphical de- 
scription. 

These “old timers” even resented 
somewhat new ideas, as may be in- 
ferred from this comment by Mac- 
Cord about drawing ink. “The best 
is of Chinese manufacture and comes 
in sticks or cakes of various sizes and 
forms; this is to be simply rubbed up 
with water to any desired density. 
The labor of preparation, slight as it 
is, is to some persons a great bug- 
bear; and in response to their de- 
mands, various ‘liquid India Inks’ are 
offered for sale; the bottles, when 
properly cleaned, are good; which is 
more than can be said of the con- 
tents.” 

In those days, draftsmen and pro- 
fessors alike were still arguing about 
the proper form of delineation, about 
the proper arrangement of views. 
This period was about the turning 
point of that fine old war between 
those who favored the first quadrant 
against those who favored the third 
quadrant method of representation. 

To quote one author, “By this plan 
the horizontal and vertical projec- 
tions are made with the object at 


This article is based on a portion of “The 
Development of Graphical Representation,’ by 
Frederic G. Higbee, published in the Journal 
of Engineering Drawing, May 1958. The article 
was reprinted in the Journal by special permis- 
sion of McGraw-Hill Book Company, from 
“Proceedings of the Engineering Drawing Divi- 
sion Summer School,’ conducted at Washington 
University, St. Louis, Mo., in 1946. 
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rest on the horizontal plane. To il- 
lustrate, a brick will do. First, plan, 
brick lying down flat, view from top 
shows it eight inches long, four inches 
wide. Second, side elevation, board 
shoved behind brick, and figure of 
brick marked on it, two inches high, 
eight inches long. Third, end eleva- 
tion, board raised on the right and 
figure of brick drawn on it, two inches 
high, four inches wide. This is the 
same effect as though the draftsman 
marked around the brick as it lay 
flat, then turned it up, directly on the 
side from him, and scratched around 
it again. This scheme discountenanced 
acrobatism and all manner of inebri- 
ated posturing in the object and con- 
served for it a respectable represen- 
Rauion. ..” 

Commenting somewhat tartly upon 
articles similar to the foregoing on 
projective drawing, Oberlin Smith 
wrote in 1875, “The writers of the 
recent essays upon the above seem 
to dwell particularly upon the doc- 
trines of descriptive geometry, al- 
though some of them ring the changes 
upon other imaginative methods of 
conceiving what a drawing means, 
such as walking around the object 
represented, or climbing up on top 
of it, or burrowing underneath it, or 
looking at it through transparent pa- 
per, or through glass, or having its 
various sides depicted upon paper 
which may be supposed to be 
wrapped around it, and which after- 
wards may be peeled off, after the 
manner of skinning an onion, etc. 

“This question of which way to 
project cannot in the nature of things 
be of such very great importance in 
itself, like theology, or so many good 
people would not differ regarding it. 
Let us then all strive to come to a 
common practice in the matter and 
meet upon common ground of direct 
revolution if we can, or indirect if 
we must. Let us remember, however, 
that America is all the time becom- 
ing less provincial and that this com- 
mon ground should be international, 
rather than merely occidental.” 

Thus, even so early as 1875, is 
‘ound a far-sighted plea for standardi- 
zation and for uniformity. Amusing 
is many of these ideas of graphic rep- 
sentation now may seem, yet Out 
yf the unrest and dissatisfaction here 
xpressed, gradually evolved a new 
yeriod in the development of graphic 
epresentation, and a greater stability 
n the art of graphic expression. 
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Now the 

Bruning Man 
brings you the 
Whiteprinter that 


GIVES YOU 


THE MOST 


«-+-THEN OFFERS 
MORE! 


It’s Bruning’s Great New 
Versatile Model GOO! 


It gives you the most! And we'll just mention the 42” 
printing width, 5,000 watt lamp, automatic separation, 
and 75 fpm speed range. But consider such built-in 
extras as: a feeder-band system for extra speed and 
assured print protection, dual air filtering for cleaner 
and sharper prints, pressure-roller developer system 
for instant and positive development at all times, split- 
shade lamp control for simultaneous running of two 
different materials. 
It offers you more! Now take your choice, to suit your 
needs and budget, of these options: a 7,500-5,000 watt 
lamp with selector switch, a 4-way tracing tray, an auto- 
matic level-keeping developer pump, a deluxe feedboard 
unit complete with vacuum ports, swing-out rods for roll 
stock, non-sag paper cutter, drawer, even an ash tray. 
If you can’t beat it, why not join the “600.” It’s easy 
with Bruning’s Lease-Purchase plan. Call your nearby 
Bruning Man, or mail coupon for a prompt reply. 
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The revolving 
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all your 
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BN 4S tools within 
easy reach 

No more mess and clutter! The Roto- 
Tray holds almost every item you 
need within a 10-inch circle—and re- 
volves to bring just what you want 


right to your fingertips. Moulded life- 
time plastic on steel base. 


In 4 Colors: Fire Red, Ivory, $5.95 
Maroon, Antique, Ebony ppd. 


Write on your letterhead 
for 200 page catalogue of 
art supplies — ‘‘an En- 
cyclopedia of Artists 
Materials.” 


ARTHUR BROWN & BRO. Inc. 
2 W. 46th St., New York 36, N. Y. 


PEDESTAL 
DRAFTING TABLES 


NEW .. . STEEL END CHAN- 
NELS for more accurate 
draftsmanship! Features a 
full-length guard rail. Ser- 
rated arcs are on_all sizes 
of tables. Two stabilizing wheels provide fast and 
easy tilt and height adjustment. 


SIZE LIST PRICE SALE PRICE 
23” x 31” $32.50 $22.50 
24” x 36” 35.00 26.25 
31” x 42” 47.00 33.75 
38" x 48” 58.75 41.95 
38” x 60” 69.00 49.95 
38” x 72” 79.00 57.75 
44" x72" 91.00 65.50 


All Prices F.O.B., N.Y.C. 


STOOL CUSHIONS 


Made with elastic edge, SALE 


bonded foam rubber filler. PRICE $995 


Brown only. 
add 25¢ P.P. Chgs. 


Fits all stools. 
DRAFTSMEN’S 
APRONS 


HALF SIZE 
$125 
/ FULL SIZE 
$150 
add 15¢ P.P. Chgs. 


49 ANN STREET 
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LEAD 
HOLDER 


for all degrees of lead. 
Reg. $1.00 Value 


—" 
SALE 75¢ 
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Name Change 


OME READERS may have noticed 
S that we have dropped the sub- 
head, “The Magazine for Draftsmen,” 
from our name. This is done, not as a 
reflection on the draftsman, but in or- 
der to describe more accurately the 
purpose and coverage of the publica- 
tion. The sub-head has been re- 
placed by a statement on page 3 
which reads: “The magazine of 
engineering drawing management, 
covering all phases of drafting, re- 
production and microfilming, tech- 
nical illustration, drawing standards 
and drawing filing in all industries.” 

It is our desire to have the term 
“graphic science” apply in a broad 


| sense to all graphical methods used 


in engineering. This was the philoso- 
phy followed in the conception of the 
magazine; and it has been our guide 
in determining editorial and circula- 
tion policies. 


Women In Architecture 


CCORDING to a recent article in 
The New York Times, the ques- 
tion of how many women architects 
there are in the U. S. is a difficult 
one to answer. The American Insti- 
tute of Architects, the profession’s 
national organization, 13,000 
members, about 100 of whom are 
women; some of these, however, are 
draftsmen, as yet unlicensed to prac- 
tice. Informed estimates are that, out 
of approximately 13,000 registered 
architects, women comprise only 2 per 
cent, or 260. 

Equally difficult to answer is the 
question of how many women drafts- 
men there are in industry. During 
World War II, women were recruited 
for drafting jobs, and enrolled in 
“crash” training programs at com- 
pany (or Government) expense. How 
many, we wonder, are still at work 


in one of the many segments of this 
lively field? 


has 
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Seminar-WW orkshop 


S WE GO TO PRESS, the 17th Tecni- 

fax Seminar-Workshop in Visual 

Communication is being held (April 
19, 20 and 21) at Holyoke, Mass. 

Commenced in December 1954, at 
the request of a U. S. Navy Com- 
mand, with 25 registrants, this unique 
event is now a semi-annual affair. This 
April, Tecnifax is playing host to 
600 qualified registrants, accepted on 
a “first-come, first-served” basis. Tecni- 
fax Corporation provides auditorium, 
workshops, instructors, equipment 
and materials for these Workshop- 
Seminars. Outstanding speakers from 
industry, education, and government 
are included on the program. 

Dedicated to the belief that every 
communication process which can 
produce effective results should be 
put to use, Tecnifax is also host semi- 
annually, to personnel from other or- 
ganizations who conduct workshops 
in communication techniques utilizing 
materials other than diazotype. 

This event will be coming up again 
in October 1960. For more informa- 
tion, address Tecnifax Corp., 195 Ap- 
pleton St., Holyoke, Mass. 


Expansion 


BOUT THE MIDDLE Of May, it is 
A anticipated that Anken Chemi- 
cal & Film Corp., Newton, N. J., will 
consummate the purchase of the 
Photo Copy Section of the Photo 
Records Division of Sperry Rand Cor- 
poration. The facilities being pur- 
chased consist of two plants—one at 
Newton, N. J., the other at Williams- 
town,.Mass.—and related inventory. 

The Photo Copy Section produces 
and sells photographic materials for 
use on office photocopy machines, in- 
cluding Remington Rand’s Dexigraph, 
Portagraph, and Transcopy models. 
Anken will continue to manufacture 
these materials, and will also market 
the Dexigraph, Portagraph, 
Transcopy machines. 


and 
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MARS vs MARS _ you need neither MARS over another. For whether you pick one of the wood-cased 


lawyer nor judge. Let your own preference decide in favor of one Lumographs or one of the Technicos you'll be using the very finest. 


Among the famous imported Mars drafting products are: the Mars-Technico push-button lead holders (with adjustable degree indicator*, with specific degree imprint*, the economy model”); 
Mars-Lumograph drawing leads , 18 degrees, EXB to 9H; Mars-Lumograph drawing pencils*, 19 degrees, EXEXB to 9H; Mars-Duralar pencils and leads for drafting on Mylar®-base drafting film 
—5 special degrees, K1 to K5; Mars-Duralar Technicos with adjustable Duralar degree indicator; Mars-Lumochrom colored drawing pencils, 24 shades. Also: Mars Pocket-Technico for field use; 
Mars pencil and lead sharpeners; Mars Non-Print pencils and Jeads; Mars-Duralar erasers. Mars products are available at better engineering and drafting material suppliers everywhere. 


®T.M. for duPONT’s Polyester film. *Shown. 


the pencil thats as good as tt looks EVE FRE Ss 


J.S. STAEDTLER. INC. 
HACKENSACK, NEW JERSEY 
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Lnemcermg Drawing Reproduction 


How one-company simplifies its drafting operations 


by using up-to-date reproduction techniques 


HE PROPRIETOR of 22 plants 

in the United States, Cana- 

da, England, Mexico, and 
Australia, Allis-Chalmers Manufactur- 
ing Company employs some 40,000 
persons. It produces a wide range of 
products, including tractors, power 
engineering equipment, electric con- 
trols, transformers, and hydraulic tur- 
bines. 

Because of the various types and 
sizes of products manufactured, draft- 
ing problems vary, with the result 
that one reproduction method may 
be valuable to certain of the com- 
pany’s engineering departments but 
useless to others. 

At the West Allis Works, largest 
of the company’s operations, the Re- 
production Department is under the 
supervision of the Manager of Of- 
fice Services. The output of this Re- 
production Department includes the 
making of whiteprints (both am- 
monia process and moist print pro- 
cess), cloth blueprints, photographic 
negatives, phototracings on cloth 
(duplicate tracings), sepia line re- 
productions on paper and_ cloth, 
autopositive transparencies, microfilms 
and microfilm enlargements, photo- 
stats, and electrostatic plates for off- 
set duplicating. 

Other types of reproductions, such 
as negatives reduced from large draw- 
ings for instruction book require- 
ments, and printed standard forms 
for drawings are at times purchased. 


hz 


by Robert P. Kowalsky 


IMPROVED TECHNIQUES 


N RECENT YEARS it has been much 
I easier to produce better prints 
faster. Print machines now run at 
speeds up to 75 fpm using lamps with 
intensities of up to 150 watts-per- 
inch. This compares with a maximum 
of 75 watts-per-inch a few years ago. 
One of our operating problems is 
making ten or more prints from trac- 
ings that are in very poor condition. It 
is obviously a big advantage to be able 
to produce prints from one of these 
tracings in ten minutes at a speed of 6 
to 8 fpm as compared with 20 or more 
minutes at a speed of 2 or 3 fpm re- 
quired only a few years ago. 

Now it is often practical to order 
whiteprint reproductions from letters 
on bond paper. It is possible to make 
a print from a print. These improve- 
ments have made it feasible for us 
to greatly improve our production 
without increasing the number of 
print machines, number of people, 
and floor space required. Labor and 
material cost increases, experienced 
during the past few years, have been 
offset by productivity increases. 

We have established cost rates for 
each kind of reproduction. These cost 
rates include overhead expenses, and 
are used to allocate charges to the 
departments using these services. The 
established rate for whiteprints in- 
cludes folding, and hourly messenger 
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pick-up and delivery service. 

Photographic negatives are used to 
make phototracings or duplicate trac- 
ings. They are best used if made 
reverse reading, i.e., with the image 
appearing reversed on the surface of 
the sheet. The surface of a reverse- 
reading negative is placed in contact 
with the surface of the sensitized 
phototracing cloth. It is then unneces- 
sary to pass the light. through the 
negative paper which is more opaque 
than the phovotracing cloth. This re- 
duces the light diffusion and sharpens 
up the line image for a better repro- 
duction. 


TERMINOLOGY 


A Bees is often a confus- 
ing problem. A reproduction can 
be positive or negative, and the image 
on the reproduction can be direct- 
reading, or reverse-reading. Positive 
reproduction has dark lines and let- 
tering, light background; negative 
reproduction has dark background, 
light lines and lettering. A direct-read- 
ing image is a normal-reading image, 
from ‘left to right. A reverse-reading 
image has letters reading from right 
to left as would be observed in a mir- 
ror. The folowing basic combinations 
result: direct-reading positive,  re- 
verse-reading positive; direct-reading 
negative, reverse-reading negative, 
Confusion is bound to result when 
someone asks for a negative, if 
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what they want is a reverse-reading 
négative or else a_reverse-reading 
positive. They will probably receive 
a direct-reading negative. 

The advantage of the reverse-read- 
ing principle, and control of termi- 
nology in ordering such reproductions, 
is a definite part of a simplified 
drafting program.’ Failure to use the 
reverse-reading principles when con- 
ditions warrant, lowers the 
quality of copies. Improper use of 
terminology causes waste, expense 
and delay. 


image 


Types OF PRINTS 


HOTOTRACINGS are usually made on 
IP swash. off type cloth. These are pre- 
ferred because it is unnecessary to use 
an eradicator when making changes. 
Sepia line reproductions on paper 
are simply and economically made in 
one operation directly on the am- 
monia or moist print machines. The 
permanency of these is not well es- 
tablished, however. 

Sepia line reproductions are also 

available on cloth. This process saves 
the expense and time of making a 
negative and can be produced quick- 
ly. They are best used as duplicates 
from drawings of good quality. 
» Autopositive transparencies on pa- 
per are made directly from the orig- 
inal drawing by the darkroom pro- 
sess. This process is similar to the 
making of photographic negatives and 
results in a positive instead of a nega- 
Hive. The image is permanent but cor- 
ections require eradication. Repro- 
juction quality is good because the 
mage is “reflexed” from the surface 
of the drawing. Dirt from the back 
of the drawing, and cracks in the pa- 
yer are not reproduced. 

Microfilm pictures are taken of all 
yur drawings for protection against 
ire, etc., and for use in making en- 
argements. Enlargements are made 
rom microfilm where the drawing has 
yeen destroyed or when a tracing is 
yadly worn. A schedule has been set 
ip for destroying drawings when they 
re no longer likely to be required. 

Electrostatic plates combined with 
ffset duplicating are often used for 
naking copies from drawings in larger 
juantities. They are also used to make 


1A lexicon of standard photodrafting termi- 
ology in use at Allis-Chalmers is currently 
eing compiled, and when completed it will be 
resented to GRAPHIC SCIENCE readers,—The 
ditor. 
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PLANT LAYOUT arrangement, consisting of scale cutouts on polyester film, is 


studied by members of the Plant Engineering Dept. at Allis-Chalmers West Allis Works. 


copies of standard drawing forms on 
vellum or cloth. 


REPRODUCTION CONSIDERATIONS 


NYTHING WHICH will reduce draft- 
A ing time is given a lot of atten- 
tion today. We all know how the ex- 
panding business picture has affected 
the demand for engineers and drafts- 
men. The rapid and continuing in- 
crease in labor and operating expense 
has caused all of us to take long and 
frequent looks at work simplification 
methods. Today it is necessary to 
make many more pictures and pro- 
cess drawings, along with an increased 
number of dimensions, notes, specifi- 
cations, instructions and_ reference 
numbers. 

The wear each drawing will re- 
ceive dictates whether it will be pro- 
vided on vellum or on cloth. The rate 
of usage determines if it will be repro- 
duced on phototracing cloth, by sepia 
reproduction, by the electrostatic- 
offset duplicating process, or by a 
printer. 

Ink tracings are becoming a luxury. 
Almost all of our drawings are in pen- 
cil. Those pencil drawings which are 
used heavily become so dirty that it 
is difficult or even impossible to ob- 
tain usable prints from them. If caught 
in time, duplicate tracings can be 
made to improve conditions. Our 
Compressor and Electric Control De- 
partments, however, order duplicate 
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tracings on wash-off cloth immediate- 
ly upon completion of certain draw- 
ings. The photographic reproduction 
process intensifies lines, with ink-line- 
quality results. 

Although the individual applica- 
tions of reproduction methods used to 
simplify the drafting operation at 
Allis-Chalmers are numerous, the basic 
methods are few. These are discussed 
below. 


REPETITIVE INFORMATION 


Fax SIMPLEST and most obvious 
place to apply reproduction 
methods to simplify drafting is in 
cases involving frequently used list- 
ings or part drawings which carry a 
considerable amount of standard in- 
formation. 

An interesting example may be 
found in our Motor and Generator 
Department drawing lists. The draw- 
ing list of the major parts is a stand- 
ard form. The entries for a given type 
of motor or generator consist largely 
of fixed and repetitive information. 
However, the number of sheets show- 
ing various groupings is high, while 
the usage on each group is low. The 
solution was to have 100 of these 
drawing list formats printed on offset 
masters. The fixed and repetitive en- 
tries were typed on the offset master 
in an engineering typewriter and these 
were run on an offset duplicating 
machine onto vellum sheets. 


13 


ENGINEERING TYPEWRITER is used at Allis-Chalmers for bills of material, 


process specifications, etc., to save considerable amounts of drafting time. 


DRILLING TEMPLATES 


uR ContTROL DEPARTMENT made 

drilling template drawings and 

had a number of copies made by the 

electrostatic - offset duplicating pro- 
cess. 

The sizes of the various control 
panels were outlined on a large verti- 
cal steel board in the Engineering De- 
partment. Paper templates for the 
various units to be mounted on a 
panel are then obtained from nearby 
bins and placed on the vertical board 
with magnets. It is a simple matter 
to see if they will fit, and this proce- 
dure has eliminated the drafting lay- 
out. When the order and specifications 
are sent to the shop, a set of these 
templates goes along. These are 
mounted on the panel and drilling is 
done from locations and instructions 
shown. Manufacturing 
eliminated. 


layouts are 


Usr or ELectrrostatic Prints 


RELATIVELY SMALL but helpful 
i \ application is the use of electro- 
static prints on 


spare parts lists. 
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Whiteprints permit copying on only 
one side while the electrostatic and 
offset duplicating process permits 
copying on both sides. It is a consid- 
erable advantage to transmit 50 sheets 
of paper to a set instead of 100 sheets, 
particularly if many sets are required. 


Usr or NEGATIVE INTERMEDIATES 


F REQUENT, too, are instances where 
the new order calls for construc- 
tion similar to existing designs. For 
example, a two-stage compressor is 
called for, similar in design to a previ- 
ously built four-stage compressor ex- 
cept that the locations of the thrust 
bearing and load bearing are reversed. 
In this case the negative intermediate 
is opaqued to blot out these areas, or 
areas are cut out and replaced by the 
wanted parts which are taken from 
drawings of the previously built 
similar design. 


Dvuat-PurPposE DRrawincs 
NOTHER APPLICATION involves us- 
[ \ ing the picture of a major part 


for both the production drawing and 
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the instruction book drawing. The 
picture-drawing is prepared and a 
duplicate tracing is made. On one, 
the itemization, large size lettering, 
and other details required for instruc- 
tion book purposes are added; on the 
other, the dimensions, bill of material 
and other information are added for 
manufacturing requirements. 


VENDOR-PARTS REPRODUCTIONS 


HERE WE have been called upon 
W to make reproductions froin 
prints of parts furnished by suppliers 
we have had success in making a 
35mm microfilm picture and an en- 
largement from it. The department 
then adds its drawing number. This 
procedure has been used to advantage 
when it has been impossible to get 
the needed number of prints, or sepia, 
or. equal, from the supplier. 


PLANtT-LAyoutT APPLICATIONS 


uR PLANT ENGINEERING DEPART- 
O MENT has made good use of 
sepia paper and clear- and matte- 
finish acetate to keep layouts of ma- 
chine facilities and locations up-to- 
date. 

The procedure involves the making 
of 4%-scale master layouts of each shop 
area. The building outline and col- 
umns are entered with black tape on 
clear acetate material. Aisleways and 
transfer tracks are cut from sepia ace- 
tate copies and attached with tape, 
gummed on both sides. Sepia acetates 
are printed from the scale outlines of 
the machine tools; these are cut out 
and taped to the layout. These lay- 
outs can easily be kept current and it 
is simple to make revisions. A sepia 
paper copy is made from the master 
layout and prints are made from it. 

A typical problem in the Plant En- 
gineering Department is giving con- 
sideration to rearrangements in shop 
areas. This is done by placing the 
cutouts of machines, aisles, etc., on 
an acetate sheet. The cutouts are bor- 
rowed from the master layout, or 
duplicates in file are used. A sepia 
paper copy is made and approvals are 
entered on this. 


Non-REPRODUCIBLE Grip LINES 


NUMBER Of our departments are 
l \ using vellum with grid lines 
which do not reproduce. Typical 
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applications are preliminary drawings, 
sketches, proposal drawings, power 
house drawings, etc. 

Formerly one department made a 
preliminary sketch of a schematic wir- 
ing diagram which was then drawn- 
up. Now it is sketched on vellum with 
grid lines and serves as the working 
drawing. Attention is given to sketch- 
ing simple detail drawings on this 
type of paper to eliminate the ten- 
dency toward making all drawings 
finished works of beauty. 


POLYESTER FILM 


iV DEPARTMENTS are using a 
polyester film for drawings and 
sepia reproductions. More durable 
than ink or pencil cloth, it is be- 
ing used to make multiple copies for 
standard applications which include 
minor variations. 

Our Tool Engineering Department 
uses this film to make sepia positive 
reproductions. The process drawings 
for rows of steam turbine blading are 
closely related within small groups 
and much of the material on the 
drawings is identical. The sepia re- 
productions are made _ reverse-read- 
ing, and the missing and variable en- 
tries are placed on the reverse side. 
At present, these are made on sepia 
cloth. 


DRAWING RESTORATION 


E SPEND considerable time and 
W effort attempting to restore 
badly worn tracings to a usable con- 
dition. When the photographic nega- 
tive and phototracing procedures have 
failed to produce satisfactory results, 
we have had good success with micro- 
film enlargements from our 35mm 
film. When this has not worked, we 
have made a number of full-size con- 
tact negatives in a camera which ad- 
vantageously takes the image from the 
surface instead of pushing light 
through the sheet. In one instance a 
105mm picture was taken of the orig- 
nal and an enlargement made from 
this negative with good results. 
Microfilming is also used to supply 
eproduction copies to a customer. 


TRANSFERS 
RANSFERS HAVE been given active 
consideration by most of our de- 


yartments. Although they are not, in 
he complete sense, a reproduction 
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PAPER TEMPLATES for various control panel layouts are mounted with magnets to 
a steel board in Allis-Chalmers Engineering Dept., in place of drafting layout. 


method, it is helpful to be able to 
attach this film-like screen to a draw- 
ing and make prints. 

We are applying this item by print- 
ing our drawing bill of material on 
these transfers. We then cut our bill 
of material to the desired length and 
place it on the drawing wherever we 
wish. By combining this with the en- 
gineering typewriter, we have taken 
the entire preparation of the bill of 
material out of the hands of the 
draftsman and freed him for more im- 
portant work. 


ELECTROSTATIC-OFFSET DUPLICATING 


\ \ Yr HAvE been considering the 


use of the electrostatic-offset 
duplicating process to furnish re- 
duced-sized prints. Drawings up to 
29” x 34” can be reproduced at re- 
ductions in size of up to 50 per cent 
(11”x17”). This process should be ap- 
plied only when ordering quantities 
are large enough to pass the cost 
break-even point. More important, 
care must be taken not to furnish the 
manufacturing group with drawings 
which are illegible when reduced. 
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The advantages, however, are num- 
erous. The cost-reduction feature is 
attractive. The file space-saving is 
considerable. The convenience of ref- 
erence when using the smaller sheets 
is helpful, and additional prints can 
be run off at negligible cost. 

An added advantage is the reduc- 
tion of wear on the drawings. An 
electrostatic picture can be taken by 
handling the drawing but once. If ad- 
ditional prints are run off to furnish 
a “stock print” or print replacement 
program, it is unnecessary to repeated- 
ly pull the drawing out and dispatch 
it for these replacement prints. 

Also worthy of consideration is the 
making of sepia, autopositive, or 
equal, to use for running off prints. 


The Author 


Ropert P. Kowatsxy is Supervisor 
of Engineering Services, Motor & 
Generator Dept., Allis-Chalmers Mfg. 
Co., Milwaukee 1, Wis. He joined the 
company in 1936, and has served as 
supervisor of offices and_ blueprint 
rooms. 


15 


Illustrations courtesy of The Magnavox Company. 
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CASE ILLUSTRATIONS. These apply to all problems in hole tolerancing, given the maximum 
difference in the hole centers due to tolerances, determine the clearance hole sizes required. 


Lrue Posttion Dimenstoning 
A graphic presentation for drafting personnel 


CHART OF MAXIMUM centerline 
tolerances was first issued to 
drafting personnel at The 

Magnavox Company, Fort Wayne 4, 
Indiana, in 1945. Since then, a process 
of gradual evolution has resulted in 
the graphic system presented on the 
following pages. In its present form, 
this system has been in use at Mag- 
navox since March 1959. 
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by Walter H. Friedrich 


The resultant saving in drafting 
time is comparable to the time saved 
in using the handbook to find squares, 
cubes, chords, circumferences, ete. 
In addition, parts designed with the 
use of this system of tolerances can 
be fabricated with confidence that 
there will be no interference during 
assembly, 

The following notes are issued to 
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drafting personnel at Magnavox, as 
an accompaniment to this graphic ma- 
terial. 


TRUE PostrIon DIMENSIONING AND 
NoreEs 


alee GRAPHIC ILLUSTRATIONS on 
the following pages are intended 


to be used as an instruction sheet by 
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+838 
NOTE(3)OR MORE HOLES CONSIDER THE 


% The following applies in all cases; when a minus tolerance is 
called for on any of the hole diameters, the maximum tolerance 


(in these four cases .005} is added. 


e iz See 
1 dimensioning. 


the Junior Draftsman. They show 
how clearance holes are calculated for 


the different types of assemblies us- 


‘ing the more common tolerances. If 


it is desired to find the clearance holes 
for tolerances other than those shown, 
follow the same procedure, substitut- 
ing these tolerances. 

When holes are in clusters, the true 
position system of dimensioning must 
be used. In this system of dimension- 
ing, the corners of the square toler- 
ance zone are the maximum allowable 
variation. In conventional practices 
in the past, locations were given by 
polar coordinates, each with its own 
tolerance. This did not give an ac- 


curate tolerance condition. To deter- 


mine this amount for cases 1 and 3 
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| This represents the amount added for the true position system of 


Note 2: 


TO CLEAR 

ee TD CLEARANCE HOLE—*I89 DIA 
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(ance 


MAX DIFFERENCE BETWEEN ADJACENT HOLES 
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Note 1: Use TABLE OF CALCULATED HOLE SIZES (page 
18) whenever possible. 
If the part is drilled and the clearance hole is not a 


standard drill diameter, use the next size larger drill. 


(see illustrations), the difference of 
the diagonal and side of the tolerance 
square is added to the “holes in line” 
clearance hole. For cases 2 and 4 
(see illustrations), twice this differ- 
ence is added. In cases 1 and 3, this 
is .003 and .005; in cases 2 and 4, 
it is .004 and .008 respectively. 

When all parts are made to the ex- 
treme tolerances, it is possible to have 
a condition where the screw diameter 
and the hole opening is the same di- 
mension. This is the exceptional case, 
and no allowance has been included 
in the Table. 

The Table and formulae do not 
include allowances for holes whose 
axis is not at right angles. Angular 
tolerance need not be considered in 
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Sanna Sea 
See page 18 for the 
Table of Calculated Hole Sizes 


punched holes, but when drilling 
through thick material, allowance 
must be made for out-of-squareness. 

Rivets are special cases and their 
hole centers must be held extremely 
close. The chart, therefore, is not ap- 
plicable to rivets. 


The Author 


Wautrer H. Friepricu, originator 
of the graphic method of true posi- 
tion dimensioning presented on these 
pages, is Engineering Coordinator 
at The Magnavox Company. Fort 
Wayne 4, Indiana. Prior to assuming 
his present position, he functioned for 
15 years as Chief Draftsman. 


Lt 


O|mK/W/@MINIDM]/wlso 

au | m9 ONAN Mit | OLS] OlNn 

sei aisjels iais| ele 

@, @ OO m/9}2)0|2/s]S)e 
Sis O!|Nn opie Keo = Neko lal = | fo! 
t/tielols/sisle]s 
0 |S 

| 1 


n | © 


<i RIS 
R| © 
a 
a] 8 | 16 
oe 
Oe 
+ — 

(op) O® | © 
R |e lol Oo; 
© | mM] 
alicde le 


la 
P| 8/9] 9 


a 


oO':im 
| © 


sisal 
ule ye) 


AVIVINOZIYOH 
ONY ATIVOILYSA “SONVYSTIOL JNIT Y3SLN390 WAWIXVW 


TABLE OF CALCULATED HOLE Sizks 


Holes in line, single file; 


L 
C 


Clusters, in groups of eight or more. 


Note 1: For CASE ILLUSTRATIONS, see pp. 16 and 17. 


Note 2: Hole diameter tolerance + .005. 


Note 3: Holes marked as shown require washers under 


(foe both head of screw and nut. 
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The 


German Drawing Lnstrument I. ndustry 


Flistory and Sociological Background 


tians and Romans, and other 

contemporary civilizations used 
a compass-like instrument. But the 
basic form of the compass as it ap- 
pears today is known to have been in 
existence in Germany as early as the 
year 1200. The Guild of Compass 
Makers is mentioned in the old books 
of the City of Nuremberg in the year 
' 1442. Their early instruments were 
originally made of wood, and later 
on, of iron. The iron instruments were 
hand-forged and because of this, the 
literal translation of the name of the 
Guild in German was The Guild of 
the Compass Forgers. 

The first brass instruments made 
their appearance in Germany at the 
beginning of the 16th century and 
_ through the years, up to the end of 
the 18th century, brass was used ex- 
clusively. However, the instruments 
were no longer forged. They were 
- die-cast. The oldest ruling pen known 
is the instrument used by the famous 
painter, Albrecht Durer, who lived in 
Nuremberg from 1471 to 1528. This 
ruling pen was made of brass. 

Statistics from the archives of the 
City of Nuremberg show that during 
the year 1590, there were 85 mem- 
bers of the Guild of Compass Makers 
at work; during the year 1658 there 
were 105; in 1670 there were 110; 
and in 1724, there were 107. — 


[ IS KNOWN that the early Egyp- 
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Despite this activity, the first pre- 
cision instruments were manufactured 
not in Germany, but in Switzerland. 
Around the year 1770, a mechanic 
by the name of Esser started man- 
ufacturing in Switzerland, and in 
1819, Kern, who had been an ap- 
prentice in the Esser factory, founded 
the firm of Kern & Co., in Aarau, 
Switzerland. The Swiss took over the 
basic forms of the old German com- 
pass as it was manufactured in 
Nuremberg, improving on the entire 
form, particularly the head. The 
material was brass and for the first 
time, rolled sheets were used, from 
which the pieces were cut out. Up 
to around the year 1880, the Swiss in- 
struments were made exclusively by 
hand. 

For many years, the Swiss instru- 
ment manufacturers were the lead- 
ers in this industry until in South 
Germany in the Bavarian Alps a new 
industry developed. Around the year 
1830 a mechanic named Haff was 
employed in the factory of Kern in 
Switzerland. In 1835 he founded the 
first factory in Pfronten, and it was 
through him that the Swiss system 
was transferred to Germany. 


SouarE SysTEM witH Pivor Heap 


S nort.y thereafter, in 1840, Clem- 
ens Riefler, who was an appren- 
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tice in this first German firm, started 
his own manufacturing in Nessel- 
wang, about four miles from Pfronten. 
He, too, started with the Swiss sys- 
tem, but in the year 1843 Clemens 
Riefler introduced his own invention, 
the pivot head. In 1854, Riefler ex- 
hibited these instruments for the first 
time, at the Industry Fair in Munich, 
under the heading Compasses with 
Pivot Heads and Ball Motion. With 
the exception of the head design, the 
form of the compass still was similar 
to the square system of the Swiss. In 
1855 Riefler exported this type to the 
United States for the first time. 

In the year 1870 Haff abandoned 
the Swiss type and took over the 
Riefler square type with pivot head 
and from then on this type was com- 
monly referred to as the “Haff Sys- 
tem.” 

In the meantime Riefler forged 
ahead, making various improvements 
in the whole form of the instrument 
as well as in the head design. This is 
what Theodore Alteneder found in the 
years 1841 to 1848 while he was 
working as an apprentice in the 
Riefler factory. In 1848 Alteneder 
emigrated to the United States and 
started to manufacture instruments 
in Philadelphia. They were the same 
square type with the new pivot head 
which he had first learned to make 
in the Riefler factory at Nesselwang 
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OLD German Compass. 
Circa 1780 


in the Bavarian Alps. 

In 1875 the Riefler firm introduced 
its new invention, the round _ sys- 
tem. The name round system is de- 
rived of course from the tubular form 
of the compass legs and attachments. 
The success of the round system all 
over the world was tremendous and 
the name of Riefler was established. 
By the way, the round system never 
became too popular in the U.S. 


THe FLat Tyee 


URING THE SAME YEAR, 1875, 
D a young watchmaker in Chem- 
nitz, Saxonia, by the name of Otto 
Richter, had started the production 
of drawing instruments according to 
the Swiss system. It was not until 


ROUND type (Riefler) since 1877; 
pivot head with self-centering device. 
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SWISS System, 1840. 
(Riefler Square Type) 


1892, however, that Richter’s new in- 
vention, the flat type, was patented. 
This system, originated by Richter, 
has set the pattern for drawing in- 
strument manufacture all over the 
world. In Germany, France, Italy, 
England—indeed all over Europe— 
instrument manufacture was stimu- 
lated because the flat system lent itself 
better to machine production, elimi- 
nating the slow and costly handwork 
processes which the square and round 
systems require even to this day. 

In the meantime, in the Nuremberg 
area, various factories came into ex- 
istence manufacturing along the al- 
ready well established lines. One 
noteworthy exception was the firm of 
Johann Chr. Lotter. The Lotter firm 
introduced a gear-device that kept the 
head of the compass straight. 


IMPROVEMENTS 


URING THE YEAR 1900, in Nur- 
D emberg and the upper Bavari- 
an area, approximately 675 workers 
were employed in about thirty-five 
factories. Although the different sys- 
tems underwent great improvements 
during the fifty years following, the 
types remained basically the same 
until the recent development of the 
giant bow type with its friction head 
and centerscrew adjustment, and an 
entirely new beam compass. More re- 
cently, a so-called “quick-action bow” 
was developed. The need to use pres- 
sure to draw pencil circles led to 
the construction of these compasses 
with greater stability, easy adjustment 
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SQUARE type (Riefler) with 
pivot head; since 1843. 


ROUND type (Riefler) with 
pivot head; since 1877. 


and. additional security in the obtain- 
ing of the desired distances. This was 
the first time that American ingenuity 
and modern technical experience were 
combined with the conservative meth- 
ods of the old country, to produce 
precision drawing instruments. 

In the 19th century, the better in- 
struments began to be made _ of 
nickelsilver. Nickelsilver is an alloy 
of copper, zinc, and nickel. The 
nickelsilver originally came from 
China to Europe in 1820, and in 1825 
was first manufactured by the firm 
of Geitner in Saxonia under the name 
of Argentan. It is generally known 
today under the name of “German 
Silver.” Good nickelsilver should con- 
tain 18 per cent nickel. The nickel 
content gives the metal its silver-like 


FLAT type (Richter) since 1892; 
pivot head with self-centering device. 
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color, its non-corrosive capacity and 
its better workability. Haff has used 
nickelsilver since 1850, Riefler since 
1860, and Richter since 1890. 


TRADITION OF CRAFTSMANSHIP 


lhe UNMISTAKEABLE STAMP, the 
singular character of the Ger- 
man drawing instruments comes from 
the attitude of the craftsmen, their 
initial schooling, and their long expe- 
rience at similar tasks under the same 
companys direction. The industry 
today is, of course, an outgrowth of 
the old Guild system, where special- 
the attitude of the craftsmen, their 
own right. It had its roots deep in a 
Crafts atmosphere where knowledge 
is handed down from father to son. 

In order to maintain the tradi- 
tional workmanship, it is an old cus- 
tom in many areas that, as soon as 
the boys are ready to leave school at 
the age of 13 or 14, they are brought 
by their fathers into the factories 
where they themselves work, to start 
their apprenticeship. Skill is the basis 
for achieving the highest quality in 
instruments; and to maintain a staff 
of skilled workers at all times, the big- 
ger factories have their own Appren- 
tice Departments. Apprenticeship 
means at least three-and-a-half to four 
years of study and practical work, 
after which a rigid test, demanding 
practical and theoretical knowledge, 
must be passed. This test is admin- 
istered by and under the supervision 
of, the government. In every factory 
in which apprentices are educated, 
there are special foremen, supervisors 
and instructors just for this purpose. 

After passing their examinations, 
the ex-apprentices are then hired as 
regular workers and integrated into 
the labor staff. These men seldom 
make a change. Their entire lives 
are spent with the masters who gave 
them their original schooling. Their 
homes and their farms, which are 
handed down from generation to 
generation, add to the stability of this 
type of life. Thus they are fully in- 
tegrated into the production family. 
There are families whose male mem- 
bers have been working with the 
same firm two and three generations. 


A Way oF LIFE 
N FACTORIES AND HOMES, men and 


women are busy turning out in- 
struments according to methods hand- 
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ed down through generations, They 
feel free to work either in the fac- 
tories which sometimes are built with- 
in old stables, or to work in their 
own homes where they sometimes 
have small machines put up right in 
their living rooms or bedrooms. This 
gives the worker a feeling that he 
is his own boss and therefore he de- 
velops a sense of responsibility 
towards good work. The ethos or es- 
sentialness of the “work” itself is stil] 
apparent in Germany today. Especial- 
ly in the rural districts there are a 
great number of men and women who 
still prefer to work in their homes. 
During the different seasons, it gives 
them an opportunity to tend their 
livestock and farms and do outside 
work, whenever necessary. 


BOYS of 13 or 14 start their ap- 
prenticeship in instrument industry. 


SKILLED older craftsman works at 
home, carrying on unique tradition. 


FACTORIES are well equipped, but 
not for systematic mass production. 
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Despite the fact that many of the 
workers have small machines in their 
own homes, a great deal of work is 
still done by hand, particularly as- 
sembling and polishing operations on 
ruling pens, dropcompasses, the regu- 
lar three-bow compasses, and other 
individual pieces. The atmosphere of 
the homeworker, however, is trans- 
planted into the factory and even 
though many of the larger factories 
have well-organized tool departments, 
milling machine, lathe, drill and 
benchwork departments, there is no 
systematic mass production as we 
know it. Nowhere in a German draw- 
ing instrument factory can you find 
a machine that will take the raw 
material and turn out a_ finished 
piece. 


THE INDIVIDUAL WORKER 


HE INDIVIDUAL worker is indis- 
ali pensable to craftsmanlike produc- 
tion. Certain operations like grinding, 
which play such an important part 
in American mass production are al- 
most non-existent in Germany. The 
ruling pens, for instance, are roughly 
cut out on a milling machine and 
then ground out by hand on a stone 
in a slow but very precise process. 
Assembling is typically called in Ger- 
man ddjusting. The individual pieces 
are carefully looked over for their 
precise fit, and if necessary, reworked 
before being put together so that the 
final inspection operation is merely 
an additional check before putting 
the finished pieces in stock. Many 
old hands with long years of experi- 
ence are employed at this adjusting 
operation, because it is considered one 
of the main operations. 

Instruments manufactured under 
such painstaking conditions should 
last a lifetime, given the proper care 
and attention. If abused, drawing 
instruments like any other fine prod- 
uct, will cease to function adequately. 
Much depends on the good sense ot 
the user, his appreciation of fine and 
beautifully crafted instruments, and 
the pride and respect which he brings 
to his profession. 


The Author 


FRANK OppENHEIMER is president 
of Gramercy Guild Group, Inc., 116 
Broad Street, New York 4, N. Y. 
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Lnemecrmg Drawing 
In the Electronics Packaging F eld 


Working requirements and advancement oppor- 


tunities—along with some of the design problems— 


draftsmen will encounter in the electronics industry. 


N THE ELECTRONICS industry, the 
electrical gadget is first born to 
the electrical engineer and _ is 

then provided with skeleton and cloth- 
ing by the mechanical engineer. It will 
be a machine that will use electrical 
energy to perform some useful func- 
tion. To make it, the electronics engi- 
neer will plan an ingenious arrange- 
ment of controller components through 
which the electrical enery will flow. 

The components are mostly “store- 
boughten” shelf items. Some are de- 
signed to retard or resist the flow of 
current, others. will split it up and 
direct it in multiple directions, some 
can increase or decrease its volume or 
its strength, others can store this 
energy and release it on command. 
The pipe-line between these compo- 
nents will be conductor wires. 

The engineer will demonstrate and 
communicate his plan of electrical cir- 
cuitry by making a rough circuit draw- 
ing. This circuit is, in essence, a map 
of the flow of electrical energy to, 
from, and through the various conver- 
sion and control components. He is, to 
put it mildly, no shining light as a 
draftsman. He will use standard 
symbols to represent the components, 
and lines to represent the conductors 


az 


by John R. Carpenter 


(wires). His schematic will be no 
thing of beauty but it will describe 
accurately all the parts to be used and 
how they are to be connected. 

Subsequently, an electrical drafts- 
man will convert his scrabble into a 
presentable record drawing. You can 
see that transforming this schematic 
into a physical fact will produce a 
sloppy collection of loose parts tied to- 
gether by a complex of wires. This 
disorderly necklace of components will 
do the work that the electronics engi- 
neer has planned. It is obviously in no 
condition to be shipped to, or used 
by, a customer. 


Tue Packacinc ENGINEER 
Anp His DrarrsMAN 


T Is HERE that the packaging engi- 
| neer and his draftsman enter the 
picture. These two will set about to 
array the components on and into a 
suitable structure and to encase this 
structure in a proper housing. When 
this is done we have an electronic 
“package.” 


Editor's Note: This article is based on a talk 
given by the author at the Educators’ Seminar, 
Design and Drafting Council of Delaware Valley, 


at Temple and Pennsylvania Universities in March 
1959. 
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For these two the problems are 
manifold, and the rewards are mostly 
in the psychic satisfaction of problem 
solution. They have a difficult and im- 
portant task. Their job is to take the 
electronic engineer's basket of compo- 
nents, and to generate a support struc- 
ture for this, and then to mount each 
and every piece in such manner as 
will enable their interconnection and 
manipulation and maintenance. 

They will do this—or try to—with 
an absolute minimum of space usage; 
and they will try also to present the 
end product to the potential purchaser 
in a suitable and attractive “package.” 


PROBLEMS 


HE CONSIDERATIONS and the pit- 
falls are many. 

The components and the conduc- 
tors to be attached to the structure 
must be electrically independent (in- 
sulated) of it, lest this energy escape 
its ordained paths and flow in the 
wrong quantities, or at the wrong 
time, through the wrong component— 
or even, perhaps, through the operator. 

The latter possibility is universally 
considered to be exceptionally poor 
engineering! 
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Space Limrrations 


HERE IS never enough space in 
this package into which to shoe- 
horn all the components, or in the 
area where the package is to be 
used. The spacially convenient and 
desirable location for a large and 
heavy piece will often be impractical 
in consideration of structure support. 
Many of these components get hot 
and will need to be adequately spaced 
to allow for cooling air circulation and 
to avoid the compounding of heats. 
Often the entire package will need to 
be air-conditioned. At the same time, 
eertain other components operate 
properly only at a critical temperature 
and will be delivered to us, each en- 
cased in its own personal oven. 
Conductor wires resist the passage 
of current. As the wire length varies 
the resistance will vary. This resist- 
ance can be predicted, but it is still 
a problem. The circuit designer will 
want as little of it as possible. The 
wire lengths—the distance from one 


_ point to another—must therefore be 


held to a minimum. Holding these 
minimums is not always compatible 
with the compact and orderly array 
of components. 


FRAGILITY OF PARTS 


OME COMPONENTS are fragile. Con- 
S sumer products need to be built 
to withstand only the rigors of trans- 
portation from factory to consumer. 
Industrial or military devices are apt 
to meet some pretty rough treatment. 
The design and incorporation of im- 
pact or vibration protection is an art 
by itself. 


ACCESSIBILITY OF CONTROLS 


HE PLACEMENT of parts needed 
to permit operator manipulation 
is a very special consideration. These 
are usually behind a panel, and the 
controller portion projects through it 
to the outside. Like an iceberg, there 


is only a little of it visible and a lot 


of it hidden. A neat and advantageous 
placement behind the panel may 


seriously conflict with harmonious and 


utilitarian arrangement in the front. 


ACCESSIBILITY OF PARTS 


Neue: HEADACHE is the ever- 
a 


present requirement that any and 
every part must be accessible by tools, 
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soldering iron, or fingers to permit ex- 
traction and replacement. It can be 
heartbreaking to leave all that unused 
space, but the field serviceman, 
threading his way through a too close- 
ly packed maze of components with a 
hot soldering iron, will love the de- 
signer who has not saved too much 
space. 

The routing of wires and cables 
must be preplanned. A cable can be 
both bulky and obstinate about falling 
into tight corners but it has just as 
much right to space as any other 
component. 

The designer is constantly balancing 
pros and cons, weighing advantage 
to disadvantage, holding where he 
must and compromising no more than 
he is forced. He is a space engineer 
with very little space. He has a large 
shoehorn and is long suffering. And 
with all this, if he knows his business, 
he tries to leave a little reserve. The 
electronics people are notorious for 
their tendency—after the structure has 
been designed—to suddenly need an 
additional or bigger part. 


THe DrarrsMAN’s APPROACH 


HE DRAFTSMAN ’S approach will be 
4 Piss the layout. His criteria will 
be the parts to be used, which he will 
get from the schematic, and the ele- 
ment of space into which these parts 
need to be shoehorned. He first es- 
tablishes the size, shape, weight, and 
mounting characteristics of each part. 
The general concept of the supporting 
structure will be either his own think- 
ing or will be supplied to him by his 
engineer. If the parts are few, and 
familiar, his arrangement visualization 
—before committing himself to paper— 
may be mental. If the parts and the 
problems are many, he will often pre- 
pare cardboard scale cutouts of each 
part (we call them “dollies”) and shift 
them about on a preliminary structure 
layout until he finds a pattern that 
will satisfy him, his engineer, and the 
sidewalk superintendents who occupy 
the adjacent tables. This point 
reached, the layout is completed to a 
minimum state and is submitted for 
the approval of a conference of other 
interested and affected engineering 
personnel. 

Preparation to no more than mini- 
mum is wise, since the layout seldom 
gets through the meeting unscathed. 
If it gets through at all. The package 
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will be too big, too small, too light, 
too heavy. More of this or less of that 
may be needed. All the problems of 
relating this unit to others with which 
it will live will be worked over. The 
draftsman, bloodied and somewhat 
bent, returns to his board to start all 
over again. Sometimes it takes a lot of 
layouts before everyone is satisfied. 


DrartTinc Room ORGANIZATION 


HE DRAFTSMAN, depending on 

his experience and ability, is of 
two kinds. The heavy man is a de- 
signer and the lighter a detailer. In 
each group there are various levels. In 
different companies the levels and the 
titles will vary. Essentially they are 
the same thing. 

In the detailer group, the production 
detail drawing of each part is made. 

In the designer group, the layout 
drawings are prepared, and these will 
range from the conceptional (or sub- 
engineering) drawing, down to the 
fully detailed unit or sub-unit layout 
from which the information for mak- 
ing detail drawings can be taken. 
These men are variously called layout 
draftsmen or design draftsmen or 
junior engineers. The two latter are 
often synonymous. 

All of these men are board men, all 
are creative in greater or lesser degree, 
and all contribute to the generation of 
the final design. The designer may, 
with the engineer, share responsibility 
for concept. 

From this overall layout—which is 
the one that is submitted for confer- 
ence approval—a series of other lay- 
outs can be prepared by the layout or 
design draftsman which will begin to 
incorporate such concrete elements as 
material, size, fastenings, critical toler- 
ancing, and the separation of detail 
elements. These are production lay- 
outs and must contain sufficient engi- 
neering information to enable one or 
more detailers to prepare all the fully 
detailed drawings of each individual 
part. 

In some, but not many companies, 
the entire function from design con- 
cept through layouts, and including 
all the details, is carried out by one 
man. This method lends itself to cer- 
tain types of development work. It 
has the advantage of great flexibility 
in getting the drawings made, but is 
obviously much more expensive, since 
only top-level draftsmen are used. 

The first form of drafting room 
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organization is the common one and 
enables the distribution of an appro- 
priate level of assignment to an equal 
level of talent. It also provides the 
stepping stones on which the junior 
draftsman can climb to a senior status. 
The junior draftsman or detailer 
will earn about five thousand dollars 
a year. The layout and design drafts- 
man and the designer or junior engi- 
neer command a range between five 
and nine thousand dollars yearly. 
Mostly these men are grouped into 
one large drawing room and operate 
under the supervision of a Chief 


Draftsman. This Chief Draftsman will 


often be a graduate engineer, as will 
a number of the designers. In some 
cases the draftsman functions as a part 
of a given project engineering unit 
and will live within the same immedi- 
ate area as, and work directly with, 
the engineers. 


ADVANCEMENT OPPORTUNITIES 


HERE ARE few limits on advance- 
af ment opportunities for the drafts- 
man. In my own company, for in- 
stance, the following from-the-draw- 
ing- board promotions have been 
made. 

Four men, who started with the 
company as layout draftsmen, are now 
Chief Draftsmen. Seventeen men, who 
started as layout draftsmen, are now 
full Designers. Of four men, who 
started as detailers, one is now a 
Personnel Manager, one is a Section 
Supervisor, one is a Fabrication Co- 
ordinator, and the fourth is a Planning 
Engineer. Of two men who started 
as layout draftsmen, one is a Cost Ac- 
counting Supervisor and the other is 
the Supervisor of Industrial Engineer- 
ing. Two others, who started in the 
design draftsmen range, are now Proj- 
ect Engineers. The employment dura- 
tion with our company for all of these 
men is from two to six years. This is 
commonplace throughout the indus- 
try. 


EDUCATIONAL OPPORTUNITIES 


DUCATIONAL Opportunities are ex- 
E tensive. Most companies give a 
number of in-house courses free to 
their employees. Most companies will 
underwrite evening school education 
to an extent ranging from fifty to one 
hundred per cent of cost. A man, who 
improves himself by additional educa- 
tion, becomes more valuable to his 
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employer, and consequently improves 
his advancement position. 

Because both the challenge and the 
reward are there it follows that the op- 
portunities would be given in the 
beginning mostly to such youngsters 
as appear to have the best qualifica- 
tions for eventual success. The posses- 
sion of drawing talent is not enough. 
Drafting is no longer a trade. It has 
become a sub-profession. An academic 
high-school diploma is felt to be 
minimum acceptable preparation. Em- 
phasis on technical subjects, and 
mathematics in particular, is highly 
desirable. Post high-school and degree 
study are vigorously encouraged. The 
drawing room provides a golden op- 
portunity for the achievement of pro- 
fessional and sub-professional status 
for those who forego formal day- 
college training. The potential, and 
the background, of the young drafts- 
man must be good enough to meet the 
responsibilities which industry will 
offer him. If he hasn’t got the training 
and potential, if all he can do is draw, 
he cannot last. 


DRAWING PRACTICES 


N THE ELECTRONICS industry, draw- 
I ing practices are about the same 
as in most of the other industries. We 
use vellum paper. We use a limited 
number of pencil grades and, very 
rarely, ink. We use templates and 
other labor and time saving devices. 
We advocate, strongly, the readable 
drawing in preference to the beautiful 
drawing. We make changes — which 
means erasures—to our drawings with 
very great frequency, and require, 
therefore, a knowledge of erasing tech- 
niques; on vellum. 

We look upon drafting as a com- 
munication device, as an_ integral 
phase of an overall engineering opera- 
tion. We try to remember that it is 
only a phase and that it is not an 
objective unto itself. We try to hold 
our costs to a minimum, and our pro- 
ductivity to a maximum, and we tailor 
our operations to match up with and 
to benefit the rest of the engineering 
effort. We expect our draftsmen to 
live with, and to be a part of, this 
same philosophy. 


DRAFTING STANDARDS 


O ENABLE, and to encourage, the 
draftsman to perform his work in 
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a reasonably consistent manner, a 
standards handbook is issued by virtu- 
ally every major drawing room. This 
instrument serves not only to guide 
the draftsmen in the preparation of 
drawings; but also to assist the readers 
of these drawings in their interpreta- 
tion. Since such standards are ar- 
ranged specifically for a company use, 
their distribution is usually limited to 
employees of the company. 

To provide nationwide standards as 
an overall guide to industry, two 
sources have been actively publishing 


overall drafting standards. One source, 
the American Standards Association, 


is sponsored by most of industry, and 


its standards are generally accepted 


and should someday supplant most 


of the individual company standards. 
The second source is the United States 
Government Printing Office which 
publishes military standards for Con- 
tractor use in the preparation of draw- 
ings against government orders. 


Variations between the two stand- 


ards are slight. It has been found 
that the government standards, as in- 
termittent revisions occur, will gener- 
ally follow the pattern set up by the 
American Standards Association. 


American Standards are more elab- 


orate, more detailed, and more illus- 
trated. Also much more expensive. 


MIL Standards are amply authori- 
tative and illustrated, and cost consid- 
erably less. 

Either of these sets of standards are 


of considerable value. 


ASA STANDARDS 


opirs of these standards are avail- 
(s able from the American Stand- 
ards Association, 70 East 45th St., 
New York 17, N. Y., or from the 


American Society of Engineering Edu- 


cation, 29 West 39th St., New York 
IRS INES 
Size and Format, ASA Y14.1—1957 
$1.00 
Recommends standard sheet sizes 
and placing of title blocks, re- 
vision blocks, lists of material, 
drawing numbers, print folds and 
other format elements. 
Line Conventions, Sectioning, Let- 
tering, ASA Y14.2—1957. $1.50 
Gives widths of lines, also when 
to use section lines, center lines, 
dimension lines and leaders, cut- 
ting-plane lines, break lines. In- 
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cludes principles to follow in use 
of sectional views. 
Projections, ASA Y14.3—1957. $1.50 
Pictorial Drawing, ASA Y14.4— 
1957. $1.50 
Defines and _ illustrates various 
kinds of pictorial drawings used. 
Dimensioning and Notes 
ASA Y14.5—1957. $2.00 
Outlines principles, and 
methods for specifying design re- 


rules, 


quirements on mechanical engi- 
neering drawings by means of 
dimensions and notes. Appendix 
I explains true position dimen- 
sioning. Appendix II gives in 
detail the MMC, 
maximum material condition. 
Screw Threads, ASA Y14.6—1957. 
$1.50 


meaning of 


GovERNMENT STANDARDS 


HE GOVERNMENT standards may 

be purchased from the Superin- 
tendent of Documents, U. S. Govern- 
ment Printing Office, Washington 25, 
D. C., generally at a nominal cost. A 
partial listing of these documents is 
included below: 


General Drawing Practice, The 


Author JAN-STD-1 ........ 30 
Drawing Sizes, MIL-STD-2 .... .10 
Format for Production Drawings 

INDO RSI RIDISSS 905 Sable aired cs docpeaek 20 
Format for Construction Drawings 

NCS IDEA Serie fees cea ALS) 
Dimensioning and Tolerancing 

IWMHBESID BES) & curso Same s ao ot 40 


Screw Thread Conventions and 
Methods of Specifying 
NUT TEAS. lO leer Sere ehcte o Graen. = .20 
Surface Roughness, Waviness, and 
Lay, MIL-STD-10 = 


Abbreviations for Use on Drawings 


YW SSS Ut BSUS Oe Res ben Boke cent 30 
Electrical and Electronic Symbols 
MIDS 1D15 ty guise oe sse* A5 


Electrical and Electronic Reference 

Designations, MIL-STD-16 ... .15 
Mechanical Symbols, MIL-STD-17 .30 
Structural Symbols, MIL-STD-18 — 
Welding Symbols, MIL-STD-19.  — 
Welding Terms and Definitions 

Mae SHE B=? On ecto ay eee ene ce: 60 
Welded Joint Design 


Miles TD-22 -..<Sencee sae 40 
Revision of Drawings 
RTD eS'TID-2A 8 «a8 Ste. al .10 


The Author 


Joun R. CARPENTER is associated 
with the Ballistic Missile Division, 
Great Valley Laboratory, of Burroughs 
Corp., in Paoli, Pa. He was one of 
the founders and charter‘ members of 
the Design-Drafting Council of Dela- 
ware Valley, and is currently involved 
in work on military drafting standards 
with the American Ordinance Asso- 
ciation and other groups. 


Editors Note: The ASA Standards 
referred to in Mr. Carpenter's article, 
are still in preparation. They are spon- 
sored jointly by the American Society 
of Engineering Education, the Ameri- 
can Standards Association, and The 
American Society of Mechanical En- 
gineers. When complete, ASA Stand- 
ards will comprise a _  17-Section 
American Drafting Standards Manual. 

Sections available to date: 1 
through 7, 9, 10, 11, and 17; these 
are each described briefly in GrapHic 
Science for October 1959 (pp. 34 
and 37). Still in preparation: Sections 
8.12, 18, 14, 15 and.16: 


és) 


NEW 


PENCIL 


@) 


D IXO N’'S 


FLAP. 


G3) DRAFTING 


és) 
@3) 
ae od 


STABILITY CONTROLLED 


UALITY 
TAPES 


hy ACS 


The engineered tape that 
saves time, lowers costs, 
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insures uniformity. 


@ Won't Emboss—Prevents Ghosting. 
e Gives Ink-Like Reproductions. ACS offers a complete line of sett 
—No Feathering. sticking tapes designed to assis 
pe rege Micro-Film Work. the draftsman, engineer, artist, 
AA ; statistician, layout man, _etc, in 
e Fade Proof—Erases Easily. . : the preparation of Be ey * Wein, 1 aden 
ase, Tracin Film drawings, charts, graphs, printe ting, . 
: Er othe ‘ See ices j circuit and numerous other types seven widths (you can 
SU ae aes P, il of layouts and design work. write on it) 
Saree ects [fan Sax ee piers | EVERY roll of acs tape is in- * Acetate fibre tapes 
e@ Pencil Degrees Remain. Constant. POA MEREORERITCIEM x Printed patterns in colors 


see-thru container for easy identi- 


plod, * Metallic tapes 
fication, application, and storage. 


* Printed circuit tapes 

-% Arrows, stars, dots 
in colors 

* Newspaper borders and 
point size tapes 

* Plant layout, statistical, 
symbols 


FREE PROOF! | 


Write for free catalog 
Just send this ad along with your name and address 
to: Joseph Dixon Crucible Company, Jersey City, New 
Jersey and we'll send you, absolutely free—samples 
to make your own production run. Specify any of the 
following degrees: 11, 22 Baa; 44, 55: 66—ranging 
from soft to hard—and the quantity you will need. 


217 California Street 
Newton 58, Mass. 


Note to dealers: 


Write for 
special mew plan 


ey 
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Changing Your Drafting Procedures? 


Sample drawings present new requirements for drawing 


preparation more effectively than written instructions 


LL PROGRESS starts with change, 
hence, in a progressive com- 
pany, the drafting supervisor 

may be faced frequently with the 
problem of instituting a new idea in 
drafting procedure, or an improved 
format in drawing preparation. 

Many changes and_ innovations 
come on a “one-at-a-time” basis and 
the effect on the drafting department 
is not pronounced. However, new re- 
cruits — whether trainees or experi- 
enced designers—must be introduced 
to all procedures, methods, and stand- 
ards during their break-in period. 

The industrial consultant or the job- 
shop design company is faced with a 
more complex situation. Problems of 
the average drafting department are 
magnified because of work variety, a 
probable higher percentage of em- 
ployee turnover and periodic changes 
of clients. These clients are usually 
“farming out” peak-load-period work. 
Most of them expect or insist their 
standards be adhered to by the design 
vendor; many supply standard - size 
drawing paper, forms, and a drafting 
standards manual for this very pur- 
pose. The manual is often a volumi- 
nous work that can be thoroughly 
digested only after a great deal of 
study. In fact, many of today’s draft- 
ing manuals are so foreboding in size 
and scope that there is little incentive 
for the man on the board to delve into 
their contents. 

Getting back to the problem of 
making changes in the drafting proce- 
dure, how can it be done with a mini- 
mum of effort and confusion? It has 
been said that “a picture is worth 
10,000 words.” Here, then is the direc- 
tion in which to look for help during 
these changeover periods. 
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by Clement F. Brown 


Sample drawings, such as the one 
shown opposite have proven highly 
successful in assisting the transition 
from one set of standards to a new 
one. Our illustration covers the prin- 
cipal points in preparing a drawing 
and bill of material for a weldment, 
with emphasis on the following: (1) 
drawing title-block entries; (2) bill of 
material (chronological listing of 
items); (3) drilling, tapping, and stud 
installation notes; (4) parts number- 
ing and application; (5) weld symbol 
use; and (6) machine finish marks. 

Since it is not within the scope of 
the sample drawing to indicate dimen- 
sioning methods, none are shown ex- 
cept plate thicknesses (for reference 
to the bill of material). Instruction 
notes can be set apart from the actual 
drawing by use of indicative style— 
such as color, handwriting, or typing. 
Circling these explanatory notes is an- 
other effective way to make them 
distinguishable from the 
proper. 

Other areas of work may require 
additional (and separate) drawings of 
explanation. These may cover specifi- 
cally such items as castings, machin- 
ing details, assembly drawings, and 
wiring diagrams, to mention a few. 
These drawings need not be of an 
actual part, assembly or arrangement 
to fulfill their illustrative purpose. 
Like the accompanying illustration, a 
purely hypothetical part or assembly 
often serves the purpose better. In 
fact, it is sometimes difficult to find 
an actual member that readily depicts 
all the points that should be covered 
in a single sample drawing. 

This visual presentation method 
will be found most effective in “put- 
ting across” revised drawing require- 


drawing 
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ments in the drafting room. However, 
some precautionary recommendations 
are in order regarding its adoption. 

(1) Prepare sample drawings early 
in-any new program—before the new 
work is started, if possible. Place the 
samples in the designer’s and drafts- 
men’s hands early, and the difficulty 
involved in changing incorrect and un- 
desirable procedures will not present 
itself. A trouble-free start in any new 
system is an important factor in main- 
taining high morale. 

(2) Make certain that the checkers 
fully understand the new procedures 
and requirements. Checkers are key 
men in this situation. If they under- 
stand clearly what is desired, and if 
they are consistent in their methods 
of checking, drafting deviations will 
soon disappear. 

(3) Have whoever made the draw- 
ing make all changes and corrections. 
Some supervisors advocate the use of 
trainees to make drawing corrections 
as indicated by the checkers. This, 
however, is not advisable in many cir- 
cumstances and certainly not at the 
start of a new program. The best way 
to correct misunderstandings or 
change bad work habits is to have 
each man rectify his own drawing 
errors. This sharpens the desire for 
personal improvement. 


The Author 


CLEMENT F. Brown has a back- 
ground of more than twenty years’ 
experience in the fields of design 
(product, tool and design checking) 
and production (process, methods and 
industrial engineering). He is pres- 
ently Production & Methods Engineer 


at Downingtown Iron Works, Inc., 


Downingtown, Pa. 


MAY, 1960 


"ago 1V4 *0'8 Seas 
O33 YX 100) “OM .INIMV ET. 


SLNIWI TM ~7 TAWA 2MMPX Le 
—=——— 
LQIDLIN VEC) a ‘SPYUC sof ao 
=. } burddoy ZB Leyy4g JES 5 
ei @) SIH Te 


LOL/ Oe / 


™ 
N 


|OP%/s/Z|__ SLVvd | 


‘ON SNIMVWYG 


Va LNIWA77M LOZ 


eae mae +e : Suny. SY4U2/, 

X sroramves|\ hig 2! Ue souiagen7 | 
| AINOSGNOISNAWIG MOT1Oa ye 
SZ2/ 

ue 


Seal JOGesS ti/ 


SONIMVUGC SZONSNRsase A = 
—_— 


Saeener ea auf ; 
easy ae RET El capers povinbay 

a woyeauyap 42Yf4f Od 

BNOISIARY -Wyuo auyso4ue? 

Ag so/yf ayor/pus 

man UYpf 4 umoye 47 


MOY Fic way B2a7bO- 


(aqissod yw) 
W72¥S af7esuop 
oY SHY f5EV/ 


| Pbey /v{wby INIA (ole Fy 


HAS #2 iWon ae i 
Papyl7/ 2p xed Al zh 
8 


GRAPHIC SCIENCE 


apes eo v__ 9NET-,oy - =LIN WW), =e 
+] (aS XH] SNA -~SLIN| Bl |S 9 2954 SW 
b/ 
EI LASzaas E/ 
P raeis| [ey ay bar |f PES PEW Y 3 
Ei Sal ee AE ie Os a Sofoy 404 sedi 
aie || ae ; f PEGA 8. 
“ @ ~ 4 POOE = ot, = “ u“ Gq = F , , | [oguks Hou 5 
gene) | 74S % 0O0E -,06 - mma 7iy/| g- eld 50 wp SME 5 EG —— 9) SAISY2U/ Hye a 
[| 722s| | AYP - BW - FH . a lees \ 
mE (VO- HIS ALE yp COE +P Q $ ody b sobuy,/ aN 
Pie | + Wem eZ - abe SX Ge = Tel Fy \g A. kee Set ee se CE AOR 
rape aE erd BIS - SIAGLXL/ -~ 2 FHC ss } SPAY CPG SSE eG sets OO a cl Gt Mes Na AE) Sl76g (gy 
Ma “ we! X,8 = 7t¥7d J ~"AIA| J | E | Gi) She 
ee ORE AO hea zi PEE [OMOEA Td, A ag ee Cs bay 2 
EE 5S) oe (Re = 4 A177: of7 
RS eee rh. Gah ff pula) LVIAAIYY LFA, Y |—- VHyY Aq pa mi oubyy fered Ge. 244 i. mi — Suyue, SB > os a 
ps a | a ent Pa at PEMA Tt 
lM: aN! NVNO| ‘bd . 


MAY, 1960 


EATIE ae 


GRAPHIC SCIENCE 


Smudge 


MAY, 1960 


CHANGES made on intermediate print particularize specific 
model of standard products; changed print becomes new master. 


Clockmaker’s Drawings 


Sep ja-line “intermediates’’ aid 


design variations of basic products 


NE OR MORE copies of 6,000 original drawings 

each month are required at Westclox Division of 

General Time Corporation, LaSalle, Peru, Illinois. 
A diversified product line includes wrist watches, pocket 
watches, electric clocks, key-wound clocks, and a recently 
introduced battery-operated radio timer. 

The original drawings, or masters, may be on vellum, 
cloth or plastic. From these, diazotype sepia-line “inter- 
mediates” are made on translucent paper. This permits the 
sepia-line copies themselves to serve as masters for making 
additional copies. The term “intermediates” is used to dis- 
tinguish them from the original masters. 

According to William P. Beck, supervisor of engineering 
services, “Intermediates permit maximum flexibility at 
minimum cost. Suppose, for example, that the original 
drawing is of a basic product that may be produced in a 
aumber of versions. We make as many intermediates as we 
have different versions. Then each intermediate is modi- 
ied as required. Since these intermediates are made on 
1igh-quality, 100-per-cent rag paper, erasures and addi- 
ions can be made without damage.” 


DISTRIBUTION 


ISTRIBUTION of copies made from intermediates varies, | 
depending upon the purpose of the original drawing. 
or example, copies of proposed drawings are confined to 
ndustrial engineering, tool department, cost control, en: 
rineering, and sometimes the time-study department. From 
ive to nine copies are sufficient for this distribution. 
Trial-lot drawings made of parts not in production, 
or testing or developing for a limited run, are also copied 
ising the diazotype process. 


Get the 


POINT 


— youwill witha 
BOSTON sow 


POINTER 
The new Boston Lead Pointer 
is designed with the designer 
in mind. You make your own 
desired point by simply adjust- 
ing the length of the lead using 
| the lines on the top for measur- 
ing the length of lead. The 
Boston Lead Pointer can be 
used as a portable or in a fixed 
position . . . leads won’t break. 


Taper length- 
ens with (a 
of lead. 


| 
| 


Disposable ie 

'S come pack- 
aged pices toa 
Ox. 


CLEAN & QUICK 


REFILL CUPS 
Simply throw away 
the old. Drop in the 


new. No dirt... 
No mess. 


® 


the NEW 
LEAD 


5 0 STA N POINTER 


C. HOWARD HUNT PEN COMPANY 


Released drawings, authorized for production and full 


CAMDEN 1, NEW JERSEY 
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CASTELL 
LOCKTITE 9800S6 


no-slip 
functional grip 
lead holder 
gives blessed 
relief and 
comfort to 
tired fingers. 
Long, tapered 
finger grip and 
perfect balance 
make drawing, 
designing and 
drafting 
a joy. 


Equipped with convenient TEL-A-GRADE device 
reveals degrees at a glance. 
FULLY GUARANTEED! 
If it ever happens, that any part of a LOCKTITE 
Holder breaks in normal usage, the entire 
holder will be replaced free of charge. 


#9030 Imported CASTELL Black Gold Refill 
Leads fit any standard holder. Perfectly mated 
with LOCKTITE. Sold by all good Dealers. 


A.W.Faber-Castell Pencil Co. Newark 3, N. J. 


= 
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distribution throughout the factory and Westclox division, 
require up to 14 copies. In addition to the internal dis- 
tribution, foreign distribution is required in the case of 
products to be manufactured in the firm’s plants that are 
located in Canada, Scotland and Brazil. 

“Sepia-line intermediates are particularly handy for 
foreign distribution,” Mr. Beck said. “Our other plants 
can make all the copies of a drawing they need from in- 
termediates received by mail. Since the originals of all 
drawings are retained in our files, along with at least one 
intermediate of every design change, loss of an inter- 
mediate through the mail does not present serious 
problems.” 


Wuy D1azotyPpE REPRODUCTION? 


0 NEWCOMER to the field of diazotype reproduction, 
Westclox has for years used clear, black-on-white 
diazotype prints in place of blueprints. 

“Before buying our present equipment,” Mr. Beck said, 
“we compared our old copying machine with the avail- 
able models of diazo machines. We found that the Bruning 
Model 500 Copyflex machine would run sepia-line inter- 
mediates just about as fast as regular prints. This was 
in marked contrast to the slow sepia-like reproduction 
speed of our former machine. Since we make thousands 
of intermediates every month, high speed is essential.” 

To produce a print, the translucent master is placed 
in contact with a sheet of translucent sensitized Copyflex 
paper. The two sheets are fed into the Copyflex machine, 
where they are held in close contact against a glass 
cylinder that revolves around a light source. The light 
rays deactivate the diazo coating on the sensitized paper 
wherever the light is not blocked by opaque markings on 
the original drawing. 


After exposure to the light, the original drawing is 
returned to the operator, while the exposed sensitized 
Copyflex sheet passes through rolls that apply a thin 
film of developer. The developer converts the diazo coat- 
ing remaining on the paper into a sharp sepia-line copy 
of the original drawing. The prints are dry, flat and easy 
to read. 


OPERATOR feeds original and diazotype paper into Bruning 
Model 500 Copyflex machine at Westclox Div. of General Time. 


MAY, 1960 


Lead Pointer 


Designed for draftsmen, a “one- 
hand operation” lead pointer produces 
different lengths of clean, sharp 
points. Koh-I-Noor Pencil Co., Inc., of 
Bloomsbury, N. J., manufactures the 
unit, designated as No. 992. Graphite 
dust, stored in a plastic body below 
the turn-top, can be tidily removed. 
Each lead pointer is packed with three 
interchangeable nose pieces, desk or 
table clamp, and spare filters for 
wiping points. If clamped installation 
is not desired, a separate, heavy, metal 
base is available (No. 992B), which 
holds the lead pointer by friction. 


Tape Dispensers 


All drafting and charting tapes, 
ranging in width from 1/64” to 2”, 
will be packaged henceforward in 
Tape-Saver dispensers by Chart-Pak, 
Inc., Leeds, Mass. Tape protection 
and easier application are said to re- 
sult. Sides of the Tape-Saver Dis- 
penser can be snapped apart to re- 
move tape 


Drawing Kits 

Portable equipment for technical 
‘drawing, layout work, or for sketch- 
ing, is offered by Alvin & Company, 
Inc., 611 Palisado Ave., Windsor, 
Conn. Each kit consists of Basswood 
drawing board, Maple T-square and 
‘two transparent triangles. A built-in 
‘device on the back of the board 
holds T-square and triangles when 
: they are not being used. Kits are 
available in four sizes: 10 by 12 
inches, 138 by 19 inches, 17 by 22 
inches and 19 by 25 inches. 


New Products 


Drafting Machine 


A drafting machine head with ad- 
justable base lines has been developed 
for making drawings in which the 
axes are not in line in the usual hori- 
zontal and vertical positions. Manu- 
factured by Schmidt & Haensch in 
West Germany, these Isis Universal 
Drafting Head Machines are distri- 
buted in the U. S. by Isis Incorpo- 
rated, Box 1062, York, Penna. Two 
movable angle stops may be set for 
positioning of the scales to pre-deter- 
mined reference angles or base lines. 
The Isis Universal Drafting Head also 
allows rotation and indexing of the 
scales about the full 360° range, inde- 
pendent of any base line. These ma- 
chines are available for use on either 
vertical or horizontal boards. 


Desk-Top Copy Makers 


Same-size copies of diagrams, draw- 
ings, sketches, reports, or charts on 
any translucent original can be made 
through the semi-moist diazo process 
on Dart Copy Makers. Manufactured 
by Copymation, Inc. (formerly Peck 
& Harvey Mfg. Corp.), Chicago 45, 
the machines are semi-automatic in 
operation. Both 13- and 18-inch mod- 
els of the Dart are equipped with 
800-watt lamps. Both models also in- 
clude a second lamp (and circuit) 
for exposing standard photocopy pa- 
pers. Thus, with an accessory pro- 
cessor, the Dart permits photocopying 
of opaque materials or two-sided ori- 
ginals onto paper or onto translucent 
secondary originals. 


(For additional information regarding the new products described here, 
contact the manufacturer directly. Complete addresses are included.) 


a ae eee 
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Positive Reproduction Paper 


Silver-sensitized reproduction paper 
for making enlarged positive copies 
directly from negative microfilm has 
been developed by Anken Film Co., 
subsidiary of Anken Chemical & Film 
Corp., Newton, N. J. According to the 
manufacturer, this process has been 
developed to eliminate the three-tray 
manual developing operation when 
making enlargements of mircofilmed 
drawings, maps, etc. With Projection 
Mono-Copy, the operator exposes in 
the normal manner on any standard 
microfilm reader-printer or microfilm 
projection equipment. One-step devel- 
oping is done in Anken’s Monobath 
solution (a combination developer 
and stabilizer), using a machine 
processor of the Anken “27” type. 


105/35mm Camera-Projector 


The first camera-projector capable 
of utilizing both 105mm and 35mm 
film in its operation is now available 
from Keuffel & Esser Co., Third and 
Adams Sts., Hoboken, N. J. Called the 
Micro - Master 105/35mm Camera- 
Projector, the unit requires no more 
space than existing cameras alone. 
The camera-projector is completely 
motorized. This includes a motor- 
driven projector magazine which 
changes negatives automatically, and 
a motorized filter built into the optical 
system. According to the manufac- 
turer, it provides the highest produc- 
tion rate in the field, with first-quality 
negatives and blow-backs of originals. 
It is said to be the first planetary 
camera with a subject area (44 by 64 
inches) which fully covers 42-inch 
tracings. It is also the first projector 
which holds 35mm roll film under 
vacuum during exposure. 
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Photography Serves Engineering, a 
brochure (Form No. A-6114-1), out- 
lines three major applications of 
photography in engineering design. It 
may be requested from E. I. du Pont 
de Nemours & Co., Inc., Photo Prod- 
ucts Dept., Wilmington 98, Del. The 
brochure discusses the uses of Crona- 
flex—Du Pont’s line of engineering re- 
production materials on Cronar poly- 
ester photographic film base—for photo 
tracings, model photography, and as 
a plant modification tool. 


Microfilm Reader Specifications 
(Form No. R-1) covering the Model 
“U” Universal Reader, is offered by 
Documat Inc., 384 Concord Ave., Bel- 
mont, Mass. Designed principally for 
use with the Documat 34.5x Model 
PFA Camera, the Reader permits 
viewing of either 16mm or 35mm film. 


Drawing Instruments Booklet, His- 
torical Note on Drawing Instruments, 
may be requested from V. & E. Manu- 
facturing Co., 758-766 S. Fair Oaks 
Ave., Pasadena, Calif. Published first 
in 1950, this scholarly booklet traces 
the development of drawing instru- 
ments and drawing methods from the 
Roman Period down to the present. 
There are some fascinating illustra- 
tions of early instruments, including a 
drawing by Leonardo da Vinci dating 
from the 1400’s and a photograph of 
George Washington’s drawing. instru- 
ments, now reposing in the Museum 
at Mount Vernon. 


New Literature 


Exhibition and Display, a 190 page 
book by James Gardner and Caroline 
Heller, has been published by F. W. 
Dodge Corp., 119 West 40th St., New 
York 18, N. Y. Of interest to archi- 
tects and others who plan or use exhi- 
bitions to show goods and services, 
the volume presents a wealth of 
graphic information. Price: $13.75. 


Recruiting and Training Draftsmen 
by L. E. Tepper, a reprint from 
Graphic Science magazine, has been 
published by Kinelow Publishing Co., 
Inc., 103 Park Ave., New York 17, 
N. Y. Copies are available for distri- 
bution at cost of postage. 


Drafting Equipment Pamphlet (No. 
J.6), describing drafting machines for 
vertical boards, may be requested 
from Isis Incorporated, Box 1062, 
York, Penna. Specifications of the Isis 
Drafting Table are also included. Isis 
Incorporated is the U. S. distributor 
for these Schmidt & Haensch products 
manufactured in West Germany. 


Photocopying Products Catalog, list- 
ing and describing over 50 diffusion 
transfer photocopying products, has 
been prepared by Ampto, Inc., New- 
ton, N. J., a subsidiary of Anken 
Chemical & Film Corporation. Photo- 
copying machines and transfer proces- 
sors, transfer papers and films, photo- 
copy chemicals, and a varied line of 
accessories are covered in the catalog, 


(Copies of the literature reviewed can be obtained directly from 
the manufacturer or publisher. Complete addresses are included.) 


ITEP RIATS: 


PRINTS TAKE ONLY SECONDS... COST ONLY PENNIES! 
So convenient! Saves valuable time. Copies full 42’ material, ney length. 
Sharp prints develop quickly in see-thru tube on booster. , 


UL approved. 
@ 3 Lamps mean 
3 times the speed 


© Finger-tip 
external 
speed control 


© Guaranteed 
for a full year 


© Makes sepia 
reproducibles 
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assures full development of large rolled-up prints. 


ite for literature and a demonstration! 
REPRODUCTION ENGINEERING CORP. @ 


BLU-RAY 


**New booster » : 
increases developer speeds, 


ESSEX 65, CONN. 
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File Cabinet Brochure, titled Design 


Your Own Files with Record-Stack de- | 


scribes a variety of standardized, 
mass-produced components which can 
be intermembered for flexibility. The 
illustrated brochure (Form No. SC 
818A) may be requested from Rem- 
ington Rand, Div. Sperry Rand Corp., 
315 Park Avenue South, New York 
ORINER YS 


Transparencies for Overhead Projec- | 


tion, pamphlet No. S-7, 1-58, may be 
requested from Eastman Kodak Co., 
Sales Service Div., Rochester 4, N. Y. 
The pamphlet describes several sim- 
ple photographic procedures by which 
transparencies can be prepared for use 
in overhead projectors. Original sub- 
ject matter can be linework, such as 
charts and graphs, or continuous-tone 
photographs, and can be either trans- 
lucent or opaque. 


Digital Computers and their uses in 
small business is the subject of Man- 
agement Aids for Small Manufac- 
turers, No. 109, dated November 
1959. Aid 109 is available free from 
field offices and from the Washington 
headquarters of The Small Business 
Administration, Washington 25, D. C. 


Drafting Tools Booklet (No. 17188), 
entitled So You're Going to Be an 
Engineer, presents drawing instru- 
ments, drafting machines, drafting 
media, scales, and miscellaneous draft- 
ing tools marketed by Keuffel & Esser 
Co., Hoboken, N. J. Written and illus- 
trated by Don Herold in semi-humor- 
ous vein, the booklet is offered with- 
out obligation by K&E. Reference 
material in tabular form, such as Units 
of Measurement with Conversion Fac- 
tors, is included. 


Micro-Frame Developer Brochure, de- 
scribing a compact Kalfax unit that 
permits selective printing and devel- 
oping of micro-images to the same 
Kalva-Kard weeks or months later, 
may be requested from Kalvar Corp., 
909 S. Broad St., New Orleans 25, 
La. The Kalfax Process (see GrapHic 
ScIENCE, p. 18, February 1960) is a 
basically new system of photography 


which does not require chemical proc-. 


essing or darkroom techniques. 
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The Book Shelf 


by Jay H. Bergen 


TRUE POSITION DIMENSIONING, by D. Bibeau and 
D. Sweet., 28 pages, 8% by 11 inches, well illustrated. 
Available from Publications Department, Scintilla Divi- 
sion, Bendix Aviation Corp., Sidney, New York. (one 
to 10 copies, $3.00 each; 10 or more, $2.50 each) 


HIS BOOK contains much of value to standards 

engineers, designers, draftsmen, drafting supervi- 

sors, and others who may specify or interpret 
drawings. 

The terms “Maximum Material Conditions’ (MMC) 
and “True Position” (TP) are fairly new and, to some 
extent, misunderstood by many. This book goes through 
a step-by-step explanation of these tolerancing methods 
and principles in a manner that will hold the reader’s 
interest from cover to cover. These terms, and the many 
other associate terms, are defined and explained thor- 
oughly. 

The book is arranged in such a manner that it takes 
the reader through the basic steps and then into the 
meat of “True Position Dimensions.” The illustrations 
used are very well prepared and contain the right amount 
of information to make them easily understood. The 
comments that attend each illustration are clear, con- 
cise and should be easily understood even by those who 
have only a smattering of knowledge of engineering 
drafting practices or blueprint reading. 

Because of rising manufacturing costs, many engineers 
and engineering groups are spending a great deal of time 
investigating various methods of dimensioning and their 
meanings as far as manufacturing processes are con- 
cerned. With all other things equal, “True Position Di- 
mensioning” will tend to increase allowable tolerances 
and thus decrease costs. While this method may increase 
the cost of inspection in some cases, these costs will be 
more than absorbed by a definite increase in acceptable 
parts. 

Changing shop practices so that all operations are per- 
formed to “Maximum Material Conditions” will also re- 
sult in sharp decrease in scrap with its resultant savings. 
Simply stated, MMC will allow sufficient material for re- 
working of the major portion of parts that do not receive 
immediate approval of the inspector. 

Those who are trying to initiate these methods within 
their organization will find that this book will be a valu- 
able aid in explaining their thoughts to management and 
a must for explaining these methods to shop employees. 
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Selikan 


FOUNT INDIA INK — excellent for 
any fountain pen; dense black, 
hon-clogging, quick drying, free-flowing 


WATERPROOF DRAWING INKS 
— 18 colors, black, white; special 
types for acetate and coated Papers 


0 ia 


GRAPHOS — drawing ink fountain pens; 
for finer, smoother drafting, illustrating, 
lettering; 60 interchangeable nibs 


_ Selikane 


f You get premium quality at standard price. Pelikan drawing 
| materials are imported from West Germany, made by the wort 
renowned firm of Gunther Wagner, Pelikan-Werke, Hanno 


CONCENTRATED DESIGNERS' COLORS 
— 80 brilliant shades; also in 1 oz. jars 


Sole Distributors: 


. USA: JOHN HENSCHEL & CO.,INC., Ne 


HERMES 
CZ DRAWING TABLE 


F. WEBER CO. 
Philadelphia 23, Pa. 
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ago I described the newly-formed 
Design-Drafting Council of Del- 
aware Valley. Several other organiza- 
tions are also active in the education 
of drafting supervisors and teachers. 


L THIS COLUMN several months 


HE Massachusetts Technical Draw- 
ing Teachers Association has just 
been organized. An outgrowth of a 
Mechanical Drawing Teachers Con- 
ference last year, this group is holding 
its first meeting May 18 at North- 
eastern University in Boston. Theme: 
The Pre-College Technical Drawing 
Curriculum. High school drawing 
teachers and administrators from the 
entire state will be invited to attend. 
For others interested, more informa- 
tion can be obtained from Carl A. 
Olson, Jr., Secretary, MTDTA, Wel- 
lesley High School, Rice Street, 
Wellesley Hills, Mass. 
The program, beginning at 8:30 
a.m., includes a talk by Ashley S. 
Campbell, Dean of the School of En- 


“Drink Deep —-——” 


gineering, Tufts University. A cur- 
riculum Committee, which has been 
working on a “standardized” high 
school drawing curriculum for college- 
prep students, will present its report, 
and exhibits by drafting equipment 
suppliers and text book publishers will 
be on hand. 


N THE SERIES OF ARTICLES begun in 

December and just concluded in 
the April issue, “Operations and Pro- 
cedures for Engineering and Drafting 
Supervisors’ by George C. Schmidt, 
Chief Draftsman, Campbell Soup 
Company, mention was made of In- 
dustrial Education Institutes, to whose 
operations we were introduced by 
Frederick Bright, one of Industrial 
Education Institute’s executives. 

IEI sponsors three or four seminars 
of interest to men responsible for 
drafting operations. Among them are 
a one-day seminar on “Reducing Costs 
with True Position Dimensioning and 
Tolerancing” (lecturers are Donald H. 


The Editor’s Board 


Reed, and Daniel Ribeau, Scintilla 
Division, Bendix Aviation, whose book 
on this subject is reviewed on page 33, 
this issue), and a seminar on “Reduc- 
ing Costs in Drafting and Design Op- 
erations.” Lecturer here is Don Fuller, 
Director of IEI’s Drafting and Design 
Divison. 


The Institutes sponsor seminars on 
these topics periodically in major 
cities throughout the country, and on 
occasion, within one firm. Details re- 
garding coming programs can be ob- 
tained from Walter J. Cahners, Presi- 
dent IEI, 25 Huntington Ave., Boston 
16, Mass. 


For those planning an European 
vacation, IEI also sponsors seminars 
in Milan, Rome, Madrid, London, 
Paris, and Stockholm. 


Costs for attending the seminars is 
usually about $50.00 for one day per 
man, with special rates sometimes 
provided when a company sends a 
team. 
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NEW FROM KODAK Kodagraph Autopositive Projection Paper 


POSITIVE 
PROJECTION 
PRINTS 


\Y 
»» 


MN 


WXMON 


WITHOUT 
NEGATIVES 


Here’s an entirely new direct-positive = veloper (no fixing required), then rinse 
camera-speed paper with special quick- off emulsion and wash. Specially suited for 
processing, wash-off emulsion ... no making reduced-size intermediates of en- 
fixing required. gineering drawings, or enlarged positive 
prints from microfilm positives. Also ideal 


Now, with a single shot in camera or : 
for copying anydocument or.art pasteup. 


enlarger, you can make—on paper—high- 


contrast positive reductions or enlarge- Available in two weights: Extra Thin 
ments of positive originals... or you can for “intermediate” use in blueprint or 
make negatives from negatives. Develop whiteprint equipment, and Standard for 
in Kodagraph Autopositive Projection De- general copying. ’ 


Plus these two favorites... now better than ever! 


IMPROVED Kodagraph IMPROVED Kodagraph 

Autopositive Paper, Translucent Autopositive Paper, Extra Thin 

Exposure speed is stepped up. Line sharp- All the advantages found in new Autopositive 
ness is greatly increased, while background Paper Translucent on an extra thin base. Gives 
density is decreased—giving you interme- you superb intermediates at a minimum cost. 
diates which produce sharper, cleaner See for yourself how these NEW FROM 
prints. Greater roomlight tolerance, espe- KODAK reproduction materials make the job 
cially to fluorescent light, makes printing easier, better! Call your Kodak dealer or write: 
and processing easier. to Eastman Kodak Company. 


Graphic Reproduction Division, Eastman Kodak Company, Rochester 4, N. Y. 
Kodagraph Reproduction Materials 


"Make the job easier... better!” 


Peevision-'Matehed Snstruments 


Koh-I-Noor offers draftsmen an important new dimension 
in a comprehensive line of instruments and accessories 
meticulously matched to provide new high levels of 
professional performance, efficiency and convenience. 


MODEL NO. 3060: The reg- 
ular Koh - | - Noor Rapido- 
graph “Technical” Fountain 
Pen with self-contained 
automatic filling system, 
and pocket clip is a standard 
drafting room tool. 


NOW...TWO KOH-I-NOOR 


RAPIDOGRAPH 


TECHNICAL FOUNTAIN PENS 


In 7 ‘‘color-coded" precision line widths: 
00, 0, 1, 2, 24%, 3, 4. Uses India (or regular) 
ink for ruling, lettering, tracing or writing 


MODEL NO. 3065: A new-model with 7 inter- 
changeable drawing point sections, each color- 
coded to indicate a different line width. Best 
buy for the professional who requires frequent change of line 
widths. Each drawing point section complete with airtight 


refillable ink cartridge. Interchange is accomplished quickly, with equal facility. 
cleanly. Comes in handy desk top container. 


(Write for catalog.) 


Two Koh-I-Noor products designed to work together... for greater efficiency ! 


KOH-I-NOOR 
EJECTOMATIC LEAD DISPENSER 


Automatically feeds lead to holder without need 
to touch lead. Transparent container permits 
constant inventory check on lead supply. 
In 17 degrees. Widest choice 

of containers with 2, 6, 
and 12 leads. 


KOH-I-NOOR 

ADAPTO-CLUTCH LEAD HOLDERS 
Widest choice of holders, all metal, per- 
fectly balanced, with non-slip, turn-proof, 
replaceable clutch; knurled finger grip. 
With or without pocket clip, lead degree 
indicator, Color- Coded. 


“KOH-F-NOOR PENCIL CO. Inc. 


BLOOMSBURY 16, NEW JERSEY 


